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Product development is the key- 
stone of the arch of sales success 
+ The products that will defeat 

depression will be those based 

















on studies of new and chang- 
ing markets, and on intelli- 
gent use of the latest im- 
provements in materials, 
parts and finishes. 
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Nlintmum movement and power is_re- 
quired to engage and disengage _ the 
SUPER-JOHNSON CLUTCH. 

With a HEAT RESISTING FACING 
applied to the outside diameter of the fric- 
tion ring, slipping is reduced to the mini- 
mum and all the power is used for pro- 
duction. 
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Double Clutch Between Bevel Gears 
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with thanks to the Chicago Tribune 


_and the May number of Product Engineering will tell 


about the design of some of the outstanding machines which 
are right now hanging up sales records because of the work 


of their product engineers 


DON’T MISS OUT ON THE MAY ISSUE 
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IT ALL COMES BACK 


TO THE 


PRODUCT 


RODUCT engineers and designers every- 
where will find much to provoke thought, and 
much to stimulate added effort, in the Platform 
tor American Business published as a supplement 
This 


platform offers not only a carefully considered 


to this number of Product Engineering. 


plan for the betterment of business in general, but 
a check sheet by which each individual company 
can study its own accomplishments and its poten- 
tialities. The editors will welcome comments on 
the timeliness of the plan and on its general 
soundness. 

\nalyze particularly the first major section of 


the check sheet, the part dealing with long-term 
planning. There is excellent advice on sales con- 


trol, 


on production modernization, on financial 
policies, but everything hinges on having the right 
product to begin with. Right from the custom- 
er’s standpoint, right from the standpoint of hold- 
ny present markets, right from the standpoint of 
capturing new markets. 

What is the point of modernizing equipment to 
manufacture a product that is losing public favor, 
or of attempting to stabilize financing when your 
product will not sell? Research and product de- 


_ ———_— 


velopment, market studies and. sales planning 
come first, and in them lies the responsibility and 
the opportunity of the product engineer. 

When each company has its house in order and 


look 


profitable operation it can then do its part in ad- 


can forward with reasonable security to 
vancing industrial or trade co-ordination, make its 
contribution to national prosperity, and even lift 
its voice in behalf of the maintenance of world 
business. But, after all, it all comes back to the 
product. Unless that is right little progress is 


possible. 


O convinced of the soundness of this principle 
are the editors of Product Engineering that 
the May 


accounts of outstanding sales successes built on 


number will be devoted largely to 


able product engineering. The examples were 
chosen from among products that showed appre- 
ciable increases in sales during 1930, one of the 
dullest years in the experience of men now living. 
Success against such odds speaks volumes for the 
work of the product engineer and should stimulate 


him to even creater endeavors. 
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The designer of the machine 
that washes, dries and milks 
940 cows an hour at the 
Walker-Gordon Labora- 
tory tells how mechanization 
was made to fit the peculi- 
arities of an animal's be- 
havior, also how perfect 
sanitation, the major prob- 
lem of milk production, was 
assured by the elimination 


of human contact with 


the milk 


By KRAEMER LUKS 


Chief Engineer, 


IWalker-Gordon Laboratory Company, In 





Engineering the Rotolactor 


ILKING APPARATUS that would turn 

out a milked cow every fifteen seconds: 
that would wash, dry, and milk 240 cows an hour: 
that would complete 5,040 milkings in twenty-one 
hours, and do this continuously for seven days a 
week with only three hours a day to be allowed 
for repairs and replacements—this was the prob- 
lem that confronted the designers of the Roto- 
lactor. Today, after four years of research and 
development, this machine is in daily operation, 
milking more than 800 cows three times a day 
with more cows being added as rapidly as they 
can be trained into the system. 

One unique characteristic distinguishes this par- 
ticular machine from all other continuous produc- 
tion machines. ‘This is the first time that the idea 
of continuous production has been applied to a 
process in which the living animal figures so 


prominently. In fact the behavior of the animal 


was the core around which the machine had to 
be designed, since she herself, no matter how im- 
perfect, admitted of no changes except through 
the slow process of evolution, for which there was 
no time to wait. The first thing to do was to 
find out a great many things about the character- 
istics of a cow; her temperature, pressure, likes, 
dislikes, fears, and other psychological reactions. 

The next step was to determine experimentally 
whether or not a cow would step onto a moving 
platform. Many wise people predicted that she 
would not. So we built a wooden platform about 
20 ft. long, mounted it on rollers, and divided the 
space on top into six stalls. The platform was 
towed past a fixed opening at a constant speed 
of about 15 ft. per min. Six cows were chosen 
at random for the test. All six stepped onto the 
platform without much hesitation. 


Next, we had to decide on a definite specifica- 
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as installed in the building. On the left side 


are shown two of the supporting wheels and one of the two motor driven vacuum pumps 


suspended from the table. On the right is shown one of the two driving units 
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( ROSS-SECTION showing the Rotolactor 
tion of what we wanted to accomplish. Tenta- 


tively it was laid out that the cows be dry 
groomed, possibly by an automatic vacuum 
cleaner, then washed, dried, and milked. Whether 
to use hand or machine milking, one of the most 
important questions, was left open for future 
consideration. Later the idea of automatic dry 
grooming was abandoned as being too compli- 
cated to develop at this time. The rest of the 
program was finally and successfully worked out, 
following closely the original plan. Next we came 


to the question of milking machines. There seems 



































































































































to be an impression that the milking machine ts 
harmful to the cow. This impression continues to 
exist with amazing persistence despite the educa- 
tional efforts to dispel it. To our minds, the milk- 
ing machine offered the finest opportunity to apply 
the idea of automatic mass production. Here was 
the chance to eliminate the possibility of human 
contamination of the cow or milk, and the oppor- 
tunity to introduce a uniform milking action to 
which the cow reacts favorably. It only remained 
to balance the relative advantages and disadvan- 
tages of the various types of machines, and make 
our choice accordingly. After a survey 
of the held it was felt that the DeLaval 
machine could best be adapted to meet 
the conditions of our particular prob- 
lem. The consulting engineer of this 
organization took an interest in our 
problem, and the many ingenious mech- 
anisms which he developed opened up 
a vast field of new possibilities for the 
Meanwhile the 
design of the rotating table and driv- 


automatic milking. 


ing mechanism was crystallizing, and 
finally reached a stage where construc- 
tion was ready to begin. 

A typical transverse section through 
the building and an oblique view from 
above the table showing the stalls and 
milking machine equipment are given. 
The table consists of a large annular 
ring about 8 ft. in width and 60 ft. in 
outside diameter. On this table are 








fastened 50 stall partitions radiating 


from the center of the circle, and to 


MILK is dumped into the scale tank and 


weighed automatically. A roller is start 
ing on its cam track to lift the teat cups 
into the sterilizing trough. Milk piping 








and fittings are designed for quick as 








sembly, as the system must be taken apart 


and washed thoroughly after each milking 
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these partitions are attached the milking machine jars, 
actuating valves, and vacuum pipes, together with the 


‘k stanchions, or vokes, which are placed close to the 


ne¢ 
Inner wall 

Corrosion-resistant, 18-8 chromium-nickel steel was 
uscd in the original six experimental stanchions. — It 
worked out successtully, but the shape of the stanchions 
was not adaptable to the conditions in the final design 
and consequently had to be discarded. In the final cd 
sign, corrosion-resistant steel was again considered, but 
the new design called for several special cast fittings 
which cost too much. Furthermore, it was felt that even 
our best efforts in stanchion design would soon be 
obsolet Mild carbon steel was therefore used 

The table was fabricated of structural plates and 
shapes and was surfaced with a concrete floor. To thi 
bottom of the annular steel ring were bolted two standard 
60-Ib. rails bent in the form of a circle. They were made 
to rest on a series of supporting wheels in such a manner 
that the whole table could rotate about an imaginar\ 
center pivot. These wheels, really small diameter car 
wheels, were mounted on Timken bearings. I[t was 
essential, in a slow-moving heavy machine starting oft 
under practically full load condition, that the starting 





friction be reduced to a low value, otherwise a high start PWENTY-EIGHT WHEELS support the table. Cur 

ing torque would be required, which would demand cor rent for the motors and pulsator valves is collected 
respondingly larger electric motors. The sustaining oil NT ne ee Sere eee ere 

film in a sleeve bearing would be squeezed out when thx 

wheels stood at rest for a time, thus giving metal-to- a center pivot drive like that used on merry-go-rounds 
metal contact with its resultant high coefficient of fric- But all ot these had disadvantages. When the idea ot} 
tion. The wheels were mounted in supports bolted down = driving the table by means of friction through one or 
on concrete pedestals. \ltogether, there are 28 support- two ot the supporting wheels was proposed, severa! 


ing wheels. thought the scheme would prove impracticable because 


Plenty of ideas for driving the rotating table were there would not be enough traction in two ordinary car 











forthcoming, such as a rack and pinion, belts, chains, or wheels to move an &O-ton table. The objectors seemed 
to think that teeth were necessary. But history told us 
ap on end for cleaning that the same objection was offered to the first smooth 
\ tread drivers on steam locomotives. In the end, we won 
* oe m . ° po 
hfe. ee { Senn a the consent of the management to give our plan a trial 
ae ! yard outsi (Ole The friction drive is now successfully employed. 
Hr There are a total of four driving units. As shown in 
/) the illustration, they are hinged in back and supported by 
é ™ =) adjustable springs in front. By turning up on the bolts 
*~San/tary fee, carrying the spring seats, any desired wheel load on the 
ia, brass, nickel! plated ,- . : : 
271 or comp. metal rail may be had. Each of these units weighs approxi- 
ie ‘Corical seat BRACKET carrying the roller cam for closing neck- 
sidie of pipe -- ie stanchions, star-wheels for operating the valves, milk 
flush all through ~ Ferrule sweated fo 


jars, and teat cups suspended in the water trough, are 


shown in this view 
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mately 2,000 Ib., and presses upward against the rail with 
a force of about 5,000 Ib. The power necessary to drive 
the table at its speed of one revolution in 1245 min. 1s, 
strange as it may seem, less than 14 hp. This is divided 
equally between two diametrically placed driving units, 
thus obtaining a balanced drive. The other two units 
ict as spares. The units have variable-speed d.c. motors 
and drive the wheel through a reduction gear having a 
ratio of 750 tol. By 


in the machinery pit, the 


means ot control board located 


speed of the table can be varie 
rom an upper limit of one revolution in 12 min. to a 
Control is by 
neans of rheostats in the field circuit of the motors. 

\s the rails are not exactly circular in Varia- 


roundness plus o1 


lower limit of one revolution in 20 min. 


form, the 
about 4 1n., 
minus, the outer rail will slide freely, 
the slight amount required, across the tread of the wheel. 
movement of the rail across 


tion from exact being 


is OTe ased SO that It 


If no grease were used, the 
the face of the wheel would take place in a series of little 
jumps, or possibly in 
table This 
would hold back thei 

essential of thorough milking. 


jump, severely jarring the 
and they 
(Complete relaxation is an 
The inner rail, being dry 


and firmly gripped by the driving wheels, have 


I 


one big 


would make the cows nervous, 


r milk 


does not 
this lateral 
We 


We n11d 


notuon 


had trouble finding a type of floor surface 


secure footing on a grade 


five the cow 
It had to be some material which would. be 


\ t r ly | 
\\ ¢ ( fis 4. % 


non-slip either 


he able to withstand constant washine down, waterproof, 


Vel have a surtace able to resist rricle ntation. I collabor 
ation with the Norton Company we finally evolved a 
technique in laying a rather coarse Alundum aggregate 


a concrete matrix and then exposing the aggregate by 


~ 


brushing off the thin film of surface cement wi wire 
brush at certain period ot its drving and _ setting \ 
¢ t h su l ( s od ( this 1 mr 


PECULIAR SHAPED 


ilk pump is to prevent churning when 


impeller of this 





discharge ceases. The pump cover and 


propeller are removable for cleaning. 


Bearing is separated from pump to 


Keep grease from getting into milk 


This flooring was used for the table and the cow 
ways and has proved satisfactory. 

In adapting the milking machines to the circular rotary 
table, the 
of the units was modified three di 
erous 


present desig1 


DeLaval company was consulted. The 


refinements of 
was evolved. Many features were include 
in the milking 
probably could 
milking system. The first of these is that all 
valves controlling the vacuum, the adn : 
water to the glass jar, th 


not conveniently be used on anv other 


milk from the jz 


es) 


releasing of jars, 
are auto 
The 


attached 


from the weigh tank 


motion ol the table 


and the releasing « 
aticall, 


SCC( md 


) 
actuated by the 
feature permits each milk jar, with the 

] 


teat cups, to be completely rinsed and sterilized between 


Again, the weight cow 


sal Lee 
il kings. 


ot the milk trom each 


is recorded in the same rotational order that the cows 
occupy on the milking table The success ot the entire 


| ] ] ] ] les sat - r 
record system 1s dependent on the absolute unitormitv o 


yMprising 

ilves, magnetic pulsator contro teat cups with the 
attached rubber hose. There is one unit for every stall 
. 4] pe eee C] » Le ] ] i h 
on the rotarv table. lunge from the underside of the 


table are the two rotary vacuum 


two low-voltage motor generating sets for furnishing the 
current to the magnetic pulsator valves that control the 
pulsations of the vacuun Both the vacuum pumps and 


notor generating sets are in duplicate Should any 


trouble develop in one set, the load can bi 


hrown over on the other set 


owed as is possible in order to eliminate the possi 
ilitv of delav trom breakdowns 
| : 1 ‘ . 
se of Pvrex glass 1ars was first decided on < a con 
} ] ] ] nV e } e le 
erence bpetw the DeLaval companv and ourselves. 
my ] | ] A: Bex f ca ee: Pa 
hey have since been adopted by the former as standard 
quipment o1 their combine Ssvstem. It is eaSv TO see 
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cow rides on through a sector where air 
nozzles dries her in a minute 

\ fore-milker the milk each cow before 
the teat cups are attached. The vacuum is then turned 
on and the cow is milked for 8 min. A man removes the 
cups and hangs them up. The cow finds herself opposite 
an opening, the stanchions are released by a lever and 
cam contact, and the cow runs down a ramp and back 
to the barn 


from nine 


tests from 


Meanwhile a stationary finger strikes a star wheel on 
the milking unit causing air to draw in any milk left in 
the tubes. .\ second later the milk jar passes a collector 
spout. Again a finger strikes the star wheel, releasing 
the vacuum and letting the milk discharge into the col- 
lector where it 1s weighed automatically and its weight 
is recorded by an attendant. Then the milk goes on to 
a dump tank. The empty milk jars and the teat cups 
pass through a series of washing and rinsing troughs 
where they are completely cleansed before being attached 
again. 


‘YHOICE of metal for parts that would contact with 

A the milk was difficult. Milk has a marked ability 
to absorb odors and to take metals into solution. These 
metals give the milk an unpleasant taste out of all pro 
portion to the amount of metal dissolved. The metal 
used must also have a dense, polished surface so that it 
can be cleaned and sterilized. One of the drawbacks in 
the use of stainless steel has been the diffictilty of pro- 
curing the desired surface finish. Incidentally, chlorine 
atfects stainless steel, and therefore when this metal is 
used sterilizing or cleansing agents containing chlorine 
must be avoided. 

linned copper, solid nickel, and and glass-coated steel 
have until recently been the principal metals used for milk 
handling equipment, and high cost has mitigated against 
the use of solid nickel. Recently stainless steel has been 
making very rapid progress as a material for milk tanks, 
vats, and pasteurizers, but it is still considerably higher 
in price than the older materials. It is difficult to work, 
hard to machine, does not lend itself readily to soldering, 
and requires a technique in manufacturing and welding 


that all the manufacturers have not 


vet worked out in a 
completely satisfactory manner. 


Nevertheless it seems 
to have OTe 


at future possibilities and we felt that it would 
e expense to have the dump tank made of it. 
Phere has also been placed on the market an alloy of 


about 40 per cent nickel with the remainder copper and 
tin. whicl 


be worth tl 


is available in the form of sanitary pipe, fit- 
tings, and pumps, thus eliminating the necessity of re- 
tinning the equipment at frequent intervals. 


] 


This alloy 
Wwe Used 


or the milk pump that empties the dump tank. 
\s shown in the illustration, the shaft bearing of the 
milk pump is kept away from the pump casing proper 
so that there will be 


no possibility of grease leaking 
through the 


bearing and into the milk Che peculiarly 
shaped impeller blade is designed so that it will not churn 
the nulk should the discharge of the pump be shut off. 


Churning would result in) foaming when the milk is 


finally discharged into the holding vat. As the 


g pump 
must be cleaned each time after it has been used. both 
thre COVE! 


oft the pump and the impeller are designed to 
removable Wi ite asbestos 
stuffing box where the 


pump casing 


be easily wick 


shaft 
Phe impeller shaft 


packing 1s 
used in the passes through 
rotates In a pair 


1 
( c'! Kt 


irings 
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Books for Engineers 





EcoNoMIC CONTROL OF ENGINEERING AND MANUFAC- 


ruRING. By Frank L. Eitdmann, professor of 
mechanical enginecring, Columbia University. 402 
pages, Ox9 in. Cloth board covers. Indexed. 


Published by the McGraw-Hill Book Company, 370 

Seventh Ave., New York, N. Y. Price $4. 
WHEN one studies figures on the percentage of engi- 
neering graduates who eventually go into executive post 
tions in industrial plants, it is immediately apparent that 
a book of the nature of this one is needed as a part of 
the equipment for a college training. Engineering can 
not be merely setting down designs that will work; the 
economics of a product includes its manufacturing pos 
sibilities and its sales possibilities, and the engineer must 
be instilled early in life with a realization of the economic 
problems involved. 

The book has twenty-one well-planned chapters, taking 
up such subjects as financial calculations, plant loca 
tion, engineering for manufacture, economic 
materials, equipment, tool engineering, 
standardization, marketing policies, and industrial work 
ing conditions. 


use ol 
selection yt 


Although originally planned as a text 
book, it should also be a valuable book for any practical 
engineer who desires to get a well-rounded review of the 
economic aspect of engineering. 
+ 


INDUSTRIAI ACCIDENT PREVENTION, .-\ 
\pproacH. By H. IW. Heinrich, 


intendent, Enqinecring & Inspection Division, Th 


SCIENTIFI 


Assistant Supe 


Travelers Insurance Company. ; 
Indexed. Cloth 153 illustrations 
Published by the McGraw-Hill Book Company, Tn 
370 Seventh Ave., New York, N. Y. Price $4. 
FUNDAMENTALS of industrial accident prevention, 
together with necessary explanatory detail, are her 
presented. 


DK ‘ = PS 
S00 pages, J sXO 1) 


! } 
Poarad covers. 


Ingineers and designers will find Chapter 
VIII, ‘Machines, Prime Movers, 
sion (uarding,” 


and Power Transmis 
of particular interest. In this chapter 
the author describes and illustrates a wide variety ot 
safety devices applied to tools and machines, giving 
standards for guarding and explaining the principles 
involved. 


The general arrangement of material permits 
understanding and how the control ot 
accident frequency and cost may be obtained in ai 
industrial operation, regardless of the size or nature ot 
the work. The unusual in that its enti 
content is summarized in the first chapter, the remainin: 
chapters being devoted to expansion and explanation « 
the principles by examples. Practically all of the illus 
trations are actual photographs of types of safety devices 
applied to machines in a wide diversity of industries. 
Phe book vast mass ol! 
material already written on safety and accident preven- 


r¢ ady shows 


volume 1s 


collects and summarizes the 
t10n, and endeavors to otter a scientific approach. Its 
principal value, 
safety 


however, is as a collection of go 


device illustrations 
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INTRICATE 
SHAPES 


in Aluminum 


Bronze 


[k-CASTING of aluminum bronze is 

now being applied to comparatively 
intricate shapes, thus opening to the de- 
signer a new field for this group of highly 
corrosion-resistant alloys. Though having 
high strength, no deterioration through 
aging, and the ability to be heat-treated, 
this group is not readily machinable be- 
cause of the free aluminum oxide present. 
Hence, precision die casting or forging 
must be used to form accurate or intricate 
parts. 

In the parts here illustrated, an alloy 
containing 89 per cent copper, 10 alumi- 
num, and 1 iron was used. This alloy is 
grouped with the high-strength, iron-bear- 
ing aluminum bronzes. As die cast under 
pressure, parts had tensile strengths of 
$5,000 and Brinell hardness of 140, which 
could be increased to 100,000 Ib. per sq.in. 
ind 260 Brinell by heating to 1,700 deg. F. 
and quenching in water. These alloys 
melt at 1,950 deg. F., and have a tensile 
strength of 19,000 at 1,000 deg. F. 

In die casting a part having relatively 
large areas of thin surfaces, like the elec- 
tric dishwasher impeller shown at the bot- 
tom of the group, the casting must be 
designed so that the metal may flow 
through thicker sections into thinner ones. 
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The same principle must be applied in designing the dish- 
washer centrifugal pump rotor at the top. In the printing 
press spring gripper and spring gripper holder at center 
right, the holes are cast conical to facilitate core removal, 
the holes being drilled and reamed after casting. 

Holes requiring long steel cores are not found practical 
because the alloy shrinks upon the cores and prevents 
their removal. In the roller yoke bracket for a variable- 
speed transmission, center left, in which it 1s necessary 
that the side holes be parallel with the center hole, solid 
steel cores are used in the ends, and a thin steel tube 
bushing in the center hole. After cooling, the bushing 
may be removed easily, even though reduced in diameter, 


and the open sides permit removal of side cores. 


++ + 








Roller Chain Drives 
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IN THEORY AND PRACTICE 


2 
, 
By G. M. BARTLETT 
ate Professor of Machine Des Purdue 
Consulting Engineer, Dian 1 Cha ‘ Vanufacturing | 


OILILIER transmission chains are made in pitches 

ranging from 3 inch to 3 inches, and thev are 

made in either single or multiple widths Lhe 
field of application is very extensive, covering su 
range as: bicycles, motorcycles, motor trucks, cam 


Diesel 


j 
arives, 


shaft drives for motor cars and engines, agri 


cultural machinery, machine t 


Oo] 


motor-te 1111¢ 


shaft drives in all industries, automatic machines 


kinds, baking, canning, mining, shoe and textile mac! 


lawn mowers, indus 


ery, speed reducers, pumps, hoists, 
trial locomotives and stokers 

\s only short-pitch chains can be used for higt 
sprocket speeds, and only long-pitch roller chains can be 


used for heavv loads, it is evident that neither type 1s 


} ] 
pted to speeds. 
1] ] thi 


ler chain was developed, 


heavy loads at high 
s demand could onl\ 
be met by the particular type ot chai 


America as the 


99 wh 40% ann a4 
tooth’ chain and in 
is built in various widths. 


the “inverted 


lent” chain. Such a chain 
The requirements for high speed are met by using ks 
f short pitch, and the requirements for power are met 
widening the chai [his has the effect of increasing 
Liie be rll = A the pins d the ¢ S1le¢ 
i v 


FIG. 1 Cc | 


“TANDARD PROPOR 


PIONS of sprocket tooth y 
sections given in the text 
are laid out as shown 


Single Wheel 


are 





- - rs 
f=) . 
- ——— 
“ ° 
- 





FIG. 2 
DIAGRAM for deriving relationship of pitch diameter 


to piteh and number of teeth 


strength the chain. 


\nother property possess: 
chain is that of exceptionally quiet actior 
even at high speeds. 

During the 


the “silent” 


past eight or 


ten years 


chains have been rapidly introduced where higher 


multiple-wid 
robles 

power must be transmitted at high speeds. These chains 
built quadruple, and quintuy 
le for roller chains to fill 


S lor positive 


in double, triple, 


is now possil 
transmission of power 
loads. As in the “silent 
action is secured by the short pitch 


possible by using multiple widths. 1 


under heavy 


quiet 


ficiency of such chains is inherently higher than that 
juivalent 


he present article will deal mainly wit 


y 1 ] mao 1 } +] = ] i ] 
sign, eng Ssunie ! ne Treacer is 1 1111 \ 
the gweneral constructio1 and proportions ot st 
TOLLET cn WS 

4 q ; r ; 

Chain whee Lor lO! Ss ave one object 
rT 4 . 

ely, to make provision for the proper 

, 





Multiple Tooth Wheel 
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FIG 
FORMULAS are given in 
the text for calculating 
the lettered dimensions 
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(sD 
ing of the chain, not only when new and true to pitch, dle ground at lesigned the present .\merican tooth 


but also after it has elongated from wear. form with pressure angles between those of the Renold 
In the oldest tooth form the spaces between the teeth and the Diamond teeth. An added feature was thi 
were made extra wide, creating a considerable amount troduction of a curve “concave” with respect to the 
of “pitch-line clearance,’ which required a single rollet roller, thus giving better wearing contact and still fu 
to carry the whole load. The pressure angle had to be ther lengthening the life of chains and sprockets, besides 
] 


small in order to prevent the roller from slipping over reducing noise. Also, the load is divided among a nun 


the top of the tooth. These conditions induced rapid ber of teeth, and each tooth and roller assumes its load 
wear at the base of the teeth, making them hook-shaped. gradually instead of suddenly. Where the rollers ar 
he action was also jerky and noisy because as each acting at higher points along the teeth the roller ay 


roller passed out of action the following roller came into proaches the side of the tooth at an acute angle instead 
contact with a snap. of a right angle. ‘These facts account very largely tor 
he first improvement, the Renold tooth form, abol the quietness of present day roller chains 


ished the pitch-line clearance and increased the pressure Sprockets with cast teeth are frequen 
angle. Angle of the tooth gap was 60 deg. for all num- 
bers of teeth above 6, which caused the pressure angle be made from the same pattern. Such sprockets. of 


he speed is not high and a great manv sprockets sre to 


to increase with the number of teeth. The large pres course, are neith ras accurate nor as efhcent a when 


sure angle allowed all of the rollers of an elongated mak 


le with cut teeth, but are decidedly economical 
chain to act at higher points on the teeth, the chain auto Provision must be made for greater clearance 1n_ the 
matically adapting itself to such positions on the spaces between the teeth on account of the rough cast 
sprocket teeth as best suited its condition. On this surface. 

principle standard British sprockets are now designed. Referring to Fig. 1. let / pitch of chain: |] = 


In America a tooth form designed by the author and width of chain: HH nominal thickness of inside plates 
j 


known as the “Diamond” tooth form was used fora num-_ of chain lhe thickness 7 of the sprocket must allow 
oO! the eC passage ({ the sicle pilates ove! the teeth 
nder sual cond 5. Si portions ( 
Th ¢ f ; ¢ ; | P 0.93 TI HONG 4s for single width chains) 
e tirst Of a series of articles ‘ oe pes ‘Rage ae 
UYU th \ 11 tor douvie an triple 


on the design and application width chains 

of roller chain drives. In this USS 1 I I. LOFT Se 

article Prof. Bartlett comments “Wadihiot chuwaten, 4 

on roller chain problems and hamter | | 

gives details for the proportion- sin emtnn teas he eomabiera lly eieales than Win. aed 

ing of standard sprocket teeth ; se pa its 4 BOGE: SO THRO, OF Our 
and wheels " Ceitne dtnee, 0 et 15 H + 0.003 









































_ 
eae oh 0.002 } in.. but soni 
er Of vears prior to the introduction of the present 50 
ndard. It, too, discarded the old pitch-line clearance, 


4 \ 
; . ; ‘ Ty ae eS mie ae : sider that a tolerance of +. 0.002 ) ic 
dittered from the Renold form in that it used a con- that a tolel 1.) 


nt pressure angle of 20 deg. for all numbers of teeth, oe cange 
essitating a variable tooth gap angle Piss lillies ie 
lsoth the British and Diamond forms gave good results, . 
¢ fi 
the question as to whether the constant or the vat 
14 es DP ; X 
e pressure angle is best has never been settled. How . 1 ) 


ver, the American Standards Association took the mid 
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where ? is the pitch and N is the number of teeth. ‘| he 
derivation of this formula will be easily understood by 
reference to lig. 2, where the angle AOH is equal to 
180 deg., A/7 being equal to half the pitch, and OK half 
N 
the pitch diameter. Two rollers are shown in the tooth 
spaces, the distance JK being the pitch of the chain. 

The bottom diameter is the diameter of the 
tangent to the bottoms of the tooth spaces. It is found 
by subtracting the roller diameter D from the pitch 
diameter. 

In the manufacture of sprockets the bottom diameter 
is not allowed to be oversize. 


Cl rcle 


It may be undersize, how 


ever, to the extent of 0.003 in. 0.001 PP YN 





Table of proportions of 
American Standard Sprocket Tooth Form 





““ X¥— 


H 


\ 


- 





Nominal roller diameter; .\ 


Number of teet! 


60 


O05) 0.003 in.; A 


2 
cn 
+ 


NV 1 ~ 0.8D ; c 


Draw line inaking angle 4 with line XY and locate 


so that 0.80. Draw line cy making angle B with lin 
With center at c and radius cx, draw are ry for the “worki 
curve.” 

Draw line perpendicular to line Draw line making angel 
C with line VY}, and locate point so that 1.24D. Draw 
line bs parallel to line 4 With b as center and radius /s 
draw the “topping curve,” are su, tangent to line s 

180 

Outside diameter of sprocket, pointed tooth = P Cot~\ Z 

Recommended value for H is 0.3P, in which cass 

180) 
diamete he sprocket will be P (0.6 + ( : 

) 1 . AC 120 

Pressure a new chain ts ’ 35 : 

4 

Mi ressure a e 1s or 17 \ 
\ 

Q>? 





lhe outside diameter 


is usually determined from the 


formula: 


ee ; . 180 : 
(utside diameter [ 0.6 + cot *) 
N 


It ] 
4 i> 


as much as O.] 


entirely permissable, however. to 


if desired, 


tis 


increase 
thus making the 


P teeth prac 
tically pointed. . 

fables giving pitch, bottom, and outside diameters of 
sprockets, are usually found in the 
manufacturers 


to be catalogs of 
1 

roller chain 
Sprockets are 


commonly made in one of four 
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tvpes described as follows: The plain type has bolt 
holes tor fitting to flanges or hubs. For diameters above 
9 in. it is best to attach a plate type to a detachable hub, 
rather than to provide an integral hub on one or both 
sides. If large quantities are involved, a cast armed 
sprocket is cheaper in the larger sizes. Sometimes a 
split hub is desirable where the sprocket is to be mounted 
between fixed bearings which are not to be disturbed. 
In this case the sprocket plate is split at right angles to 
the split in the hub. 

\rmed sprockets are usually made of a good grade 
of cast iron or of semi-steel. The arm is commonly of 
A few formulas for the design 
of arms, rim, hub, and bead for this type of sprocket 
are given below in connection with Fig. 3. 

Let a be the number of arms, P the pitch, and N the 
number of teeth. 


elliptical cross-section. 


oe we r \ 
Vhickness of rim ¢ = \ — + 10 
/ a 


Depth of bead, K = 1 to 
than 4 F7, 


Hub diameter 


1.25 times ¢t, but not less 


1.8 times bore. 
Hub length, B = about 14 times bore, but not less 
than width of rim, M. 


about 


, : 31 Nn 
Width of arm HT = P —- approximately, where 
\ a 
is | for a single chain, 2 for a double chain, 3 for a 


triple, and so on. 

Thickness of arm, h = 4 H for multiple chains, but 
/ for single chains. The section may also be oval, or 
I-shaped as shown in the figure, but the above formulas 
are for elliptical sections. 


These are the dimensions of 


the arm at the center 
of the hub and the arms may be tapered 1 in. in 48 in 
toward the rim without weakening them. ‘The bead 


depth C 
bore. 


at the hub may be made about 0.22 times the 
If there is a flange, the distance from the pitch 
circle to the flange is about equal to half the pitch, and 
must be sufficient to clear the side plates. The width 
of flange, 1”, may be made equal to the chain width 
plus half the pitch. For a square key, the width of key 
way 1s equal to about one quarter the bore. 

By laying out the sprocket to scale according to the 
above proportions the designer can make such altera- 
tions as good judgment may dictate. Armed sprockets 
are frequently made of the split type so that the two 
halves can be clamped together over the shaft, the key 
sometimes being omitted. 

In designing small sprockets, care must be taken to 
provide proper clearance between the hub and the side 
plates of the chain. The 
measure about 95 cent of 
provide for side-plates of this width it 
make the hub diameter 
diameter minus 0.95 P; 
pitch. 


W idest side 


Der 


plates used in 
the pitch. To 
is necessary to 
than the pitch 
usually pitch diameter minus 


practice 


less 


somewhat 


If the load on the chain is jerky or pulsating, the 
life of the drive may be greatly extended by providing 
form of 


some shock absorbers. 


In one type the rim 
drives the hub through a set of springs initially com- 
pressed 


sufficiently to carry the average load without 
further compression. Any excess load is carried through 
the springs and sudden shocks on chain and shaft are 
Q2VOQOl le d 


On account of their expense such sprockets 
used. 


1 


are not wicely 
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Compactness and 
GOVERN MOTORCYCLE 


WILLIAM S. HARLEY 


hief Engineer, Harley-Davidson Motor Compan 


“XS NGINEERS who assume that little progress has 
been made recently in motorcycle design are mis- 
taken. Motor cycles are limited chiefly to the 

three broad fields of traffic control, delivery service, and 
so-called “sport” riding, but their development has not 
been impeded by this limitation. Today we feel that our 
machines compare favorably with the best standards of 
automotive practice. In fact, chiefly because of space and 
weight limitations, and speed and power requirements 
that necessitate operation at temperatures higher than 
those encountered in aircraft engines, greater refinements 
in design than are found in the average automobile have 
been required. nother consideration is the comfort of 
the rider, who sits directly over the engine. 

The new model VIL 

7 


Harley-Davidson machine has a 
V-twin engine of 3 


16-in. bore and 4-in. stroke, giving 
a displacement of 74 cu.in., and developing 32 b.hp. at 
Its top speed of 4.600 r.p.m. This corresponds to a 
ground speed of 90 m.p.h. (wheel speed 100 m.p.h. be- 
cause of slippage). The compression ratio is 5 to 1, as 
In average automotive practice. In special racing models, 
however, much higher compression ratios are employed, 
and as high as 1 hp. per cu.in. of displacement is possible. 

Perhaps the most unusual feature of the engine is the 
built-up crankshaft having roller bearings on the crank- 
pin and on one main bearing. The crankpin is anchored 
with a taper fit in the cheek of each of the two cast-iron 
flywheels, and the stub shafts for the main bearings are 
keyed and clamped in the flywheel hubs. This construc- 
tion conserves space and permits the use of rollers bear 


Light Weight 


DESIGN 


ing on the crankpin and an uninterrupted 
rods without detachable caps. 

Hardened and ground plates are set into the flywheels 
at the crankpin and at the roller bearing end of the 
crankshaft to take side thrust without undue wear. Be 
cause of space limitations, one flywheel is wider and 
heavier than the other. Flywheels of small diameter are 
necessary to keep the over-all height of the engine within 
limits under the saddle. 

\ baffle cast integral with the crankcase and separating 
it from the cylinder chamber prevents too much oil being 
splashed into the rear cylinder. 

Outer races, and the 4-in. diam. rollers are made of 
S.A.E. 52100 chromium ball steel. Races are ground 
and lapped after they are pressed in place in the rod 
ends. The crankpin, which forms the inner race, 1s cat 
burized to a depth of } in., hardened, ground and lapped 
Rollers also are lapped before assembly to assure long 
life. 

One connecting rod is articulated to straddle the other 
Both have H sections and are forged from S.A.E. 1040 
steel, heat-treated. The hollow piston pins are carbu 
rized, hardened to 60-65 Rockwell, and ground. They 
are located by lock rings in the Lynite pistons and float 
in the pistons and in bronze rod bushings. Pistons are 
of conventional design with four rings, two compression 
and two guide rings 

Allowance is made for unequal expansion of the cylin- 
der by tapering the bore 0.001 in. per inch, with the 
largest diameter at the base so that, at operating temper 
atures, the bore is approximately straight. 

Ricardo-type cylinder heads are 


iron. 


nickel cast 
Solid corrugated copper gaskets, which withstand 
the high temperature and pressures without blowing out, 


made of 
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Se are used between heads and cylinders. Nickel-iron 1s 

; also the material of the valve guide bushings. Silcrome 

a AA a7) 's used for the exhaust valves and chrome-nickel steel for 

» F / y Cag 28 the inlet valves. Since no attempt is made to lubricate 
ig | TBS P these parts, a loose fit is allowed to prevent seizure, but 
t Y han i | vas leakage is prevented by making the guides relatively 
VY : GY, long. A nickel-iron bushing bearing on a hardened steel 
em U, pin is used for the tappet roller which, as well as the 

TS > cam and integral gear. are of S.A.E. 3115. nickel- 

chromium steel, carburized and hardened. Each cam 

rh and gear unit is pressed onto a drilled shaft revolving in 

f | bronze bushings pressed into the aluminum crankcase 











and side cover. 


646 LE KEKE 


Wo? 


through drilled passages to the end of the crankshaft, 








ASANO 


where a packing gland under constant spring pressure 
prevents oil leakage into the crankcase. Oil enters the 
bronze main bearing and also the crankpin roller bearings 
through drilled _ holes. Splash lubrication, applied 
through a drilled passage in the crankcase, is sufficient for 
the roller bearing at the sprocket end of the crankshaft. 

lhe combination of roller and plain bearings on the 


i 

K 

f} Gos One camshaft gear drives a pump which forces oil 
B 





crankshaft has been entirely successful and the roller 
bearing gives the added capacity for the overhung chain 


























load. For the past two years a duplex chain 
sprocket has been used with resultant increase 
in chain life. The sprocket is made from 
S.A.B. 3115 steel, carburized. 

Unusually high operating temperatures have 





necessitated the adoption of a special spark 
plug. Instead of clamping the porcelain to 
the body with a single copper gasket, a disk 
spring washer and a body twice the normal 
diameter is employed. This spring exerts 
sufficient pressure on the lower copper gasket 





to keep it gas tight even though appreciable 
expansion in the plug body takes place. 


















Y 
t . . . ; ; ; 
k Kadial holes are drilled in the main body tor 
t \ BUILT-UP) “crank. ait cooling. 
shaft” with cast-iron fly Since the power input and output sprockets, 
is wheels integral with the ; ‘ ; 
as well as the multiple-disk clutch, are on the 
| f webs, and use of roller i ‘ : 
y ] f bearings are features of same side of the transmission case, a som 
this Z4-cu.in. Harley- what involved construction is necessary 
. 







































. preerenes << Davi ngine | | I] 
SES Sy ee Sea clutch release rod passes through the hollow 
main shaft, upon which the driven duplex 
sprocket assembly revolves when the engin 


is idling. Carried on the same shaft is the 


SF output sprocket and gear assembly which 
ss a alae if - revolves on a split bronze sleeve when tii 


transmission 1s “in gear. he constant-mesh 








vear 1s on the output end of the 


\ 
; . : ] 1] 
transmission. Cylindrical rollers 


without either inner or outer races 











support the cluster gears on the dead 


































































inh | countershaft, which is held in r 
J) ’ 
Sd Q ¥Y ceable steel bushings each « 
SY US Phe ball bearing on the m 
“ye SI" y T TT 14 ” } Ly : . 1 
Z, : UME LLL LA Tg Stlal SO S supported l 1 STCE 
tht hth) i WUhsstttttiis MCC VC, which is sere wed into 
Mh) SAL AL ALA Aff, : : pe 
av ‘i NY unlnund nousing, to provide aXla 
i i. ’ 1 1 ; 
if ~ iijustinent \ hardened steel 
WN Mp . , | 
“¢ Vasher at the opposite ¢ OL ti 
ALS LA LES IE MSISIRI ALA PPL LIELP EE Aa 1 + ] 1 ) } 
Vare , ~| tt tak es 1 > thrust yotn 
vat ny en | ] 
of} SS j friction bearings on the m 
} 
fe shatt have a disk baffle to exclude 
Ih rr A DUPLEX ROLLER CHAIN connects the ear lu) ricant Separate lubri 


dual sprocket of the engine with the overhung, . - | ] rt 
he aie seaglpenagi ion is provided through Alemite 
multiple-disk clutch. Power is delivered to and 


transmitted from the same end of the gearset 
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Engine starting is effected by a kick-over 
levice on the right side of the transmission. 
(his device comprises a pedal crank, re- 
turned by a helical spring, and a gear sector 
which can be brought into contact with a 
pinion connected to the main shaft through PR. 
a ratchet arrangement. 

(he clutch driving member is a forging 
iveted to a pressed steel shell, the side ot 

which is slotted to support the driving disks. 

\ forging is also employed for the hub 
which is carburized, hardened, and ground on 
the inside to form the outer race of the idler 
roller bearing. The driven clutch member 
is a malleable casting. Most of the gears 
and shafts in the transmission, as well as the 
driver sprocket, are S.A... 3115 steel, car- 
hurized and hardened. 

Control of the clutch is by a throwout 
with a ball thrust bearing and a radius arm 
brought back over the top of the trans- 
nussion. Qn the arm is an interlocking stud 
that engages a slotted gate in the gear shift 
ing shaft and prevents shifting when the 
clutch is engaged. ‘The tension of the front 
chain is regulated by moving the transmis- 
sion backward or forward by means of an 
adjusting screw. The rear chain is adjusted 
at the rear hub, which is also designed for easy removal. 

For safety considerations the duplex chain connecting 
the transmission and the engine is completely inclosed 
and a metal guard is placed over the upper strand of 
the coarse-pitch single chain leading to the rear wheel. 
For convenience in starting, a simple knob on the end 
of a plunger gives a fractional movement to the starting 
sear, should engagement with the sector gear be im- 
possible because of the relative positions of the toothed 
nembers. <A helical spring returns the knob to position 
vhen it is released. 


N ingenious construction of the rear wheel hub makes 

d it easy to dismount the rear wheel readily for tire 
changing, in about a half minute without disturbing the 
chain or brake assembly and without exposing the bear- 
ings. Moreover, front and rear wheels are interchange- 
able. At the rear hub two major parts—the wheel hub, 
and the sprocket and brake assembly—are joined by in- 
ternal and external splines. To drop the wheel, a hinged 
section of the mudguard is folded back, the outer nut at 
left is removed and the central axle is tapped out 
toward the right. With the axle out, the spacer spools be- 
tween the wheel hub and the right fork are dropped and 
the wheel is pulled off the brake hub. 
ngs and enclosures intact, 
supported in the left fork. 
Side thrust on the wheel hub is taken between Bakelite 
disks and a flange on the central sleeve. Three cylindri- 
| roller bearings with races integral with the hub parts 
support both the wheel and brake assembly. For these 
irts. S.A.E. 3115 steel, carburized, is the material 
selected. Other parts are of S.A... 3140 oil-hardening 
teel. The brake drum is drawn from low-carbon screw 


This leaves bear- 
with the brake hub sleeve 


cfeararice 
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REAR WHEEL HUB and brake as 
sembly, showing the three roller bear- 
(| ings and Bakelite thrust washers 


stock. Parts ot the internal expanding brake are com 
pletely enclosed to assure efficient per formance 


weather conditions. 


under all 
Well-enclosed felt washers prevent 
crease from the bearings reaching the brake surfaces 
Wear in the roller bearings is taken up by substitution ot 
oversize rollers. 

Spokes and the kickout pedal are cadmium plated and 
wheel rims are enameled, but all bright work is chromium 
plated. Frame and gas tank receive an enamel and 
varnish finish. The frame is made of seamless steel 
tubing, brazed at the joints. The handle bars, however, 
are welded. Black work, such as the muffler and the 
kickout crank and helical return spring, as well as the 
springs on the front fork, The cylinder 
blocks are enameled. No finish is required on the 
alumium crankcase, but the steel valve stem covers and 
the pressed steel cover on the right side of the crankcase 
are cadmium plated. 


is Parkerized. 


HE motorcycle has been by no means replaced by 

the light type of automobile. Nor is it merely a 
piece of “sport” equipment. The State traffic depart- 
ments demand a speedy, easily controlled, sure-starting, 
powerful machine that requires little or no service in 
operation. The military use of motorcycles for high- 
speed reconnaissance service has also placed exacting de- 
mands on the designers. To light weight and minimum 
dimensions has been added the factor of perfect bal- 
ance in the power plant because of its operation on two 
wheels. The modern design of machine has so far met 
these conditions, and can be operated so gua Ss 
that its market has been extended to the field of ligh 
delivery in competition with the smaller types of auto 
mobiles. 














EXTERNAL revolving field 
synchronous motor driving a 
crushing mill. The’ hand- 
wheel in the foreground 
operates the steel band brake 


around the frame 
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ELECTRIC MOTORS 


for inertia 


Fourth of a Series of Articles 


peti ye motor design permits the produc- 
tion of motors having widely differing char- 
acteristics, but for commercial reasons the most 
useful groups of characteristics are embodied in 
the types of motors listed by the manufacturers. 
Special groupings and over-emphasis of certain 
characteristics are found in special motors de- 
signed for specific purposes. When it is con- 
sidered that mechanisms or devices driven by 
motors also vary just as greatly in their charac- 
teristics, it is evidently quite possible, and it not 
infrequently happens, that otherwise well de- 
signed machines have unsuitable motors applied 
to them. Such mis-alliances may work for years, 
though constantly taking toll in under-production 
and over-maintenance. Hazards that are not 
readily recognized may be introduced, causing 
endless trouble and condemnation of the product. 
lo bring together motors, machines, connections, 
and control of such natures that successful team 
work shall ensue requires the designer of the 


motor-driven product to follow the recommenda- 


and torque requirements 


of the driven machine 


tions of engineers who have specialized in the 
design and application of motors. 

Ability to develop the required starting torque 
is one of the governing factors controlling the 
selection of a motor. Though for most machines 
necessary starting torque usually can be figured 
readily either by theoretical calculation or from 
data on similar machines, engineers sometimes 
neglect to give this important item sufhcient con- 
sideration when specifying a driving motor. ‘Two 
machines, both designed for the same purpose and 
both requiring the same running torque, may, by 
virtue of differences in their design, demand 
greatly different starting torques. 

Even machines that are not started under load 
may require a comparatively high starting torque 
to accelerate properly the rotating and reciprocat- 
ing parts. If the acceleration is too slow, the 
motor may burn out. The inertia energy that 
must be supplied in accelerating the elements from 
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rest up to rotating speed is equal to one half the 
moment of inertia times the square of the angular 
velocity. In addition, frictional resistance must 
also be overcome. By a proper combination of 
speed, lightness of construction, compactness and 
bearings design, the amount of energy required 
to overcome inertia and frictional resistance in 
starting can be reduced to a practical minimum. 

When a direct gear drive is used, the highest 
speed of rotation is usually that of the motor 
shaft. Evidently the motor pinion should be 
made as small in diameter as practical, and the 
speed reduction between the pinion and driven 
gear a maximum. Light construction of the gear, 
using arms instead of solid webs, should be re- 
sorted to where feasible. High-strength material 
and wide-faced pinions permit using finer pitches 
with a resultant smaller pinion and gear diameter. 
The moment of inertia, being equal to the mass 
times the square of the radius of gyration, will 
be decreased correspondingly. An idea of the 
effect of the dimensions of a gear upon its moment 
of inertia can be gained from the fact that if all 
the dimensions of a gear are doubled its moment 
of inertia is multiplied 32 times. The same rea- 
soning applies to the sprockets and pulleys in 
chain or belt drives. 

Designing for a practical minimum moment of 
inertia of the moving elements of a machine be- 
comes more important if the machine is to be 
stopped and started at frequent intervals. If the 
machine is to be reversed frequently, as in planer 
drives, the inertia will have a still greater effect 
upon the operation of the motor. ‘This is par- 
ticularly true when the motor is “plugged’’ into 
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REVOLVING FRAME of an 
electric shovel with machin 
ery and Ward Leonard con 


trol in place 


CENTRIFUGAI sugar dadryers 
driven by 1,200 r.p.m. high-torque 
induction-type motors. The dry 
ers are speeded up for 1 min., and 
slowed down by dynamic braking 
for 4 min., the cycle then repeating 


Illustrations from General I trie Con 


reverse. Ihe motor then acts as a generator until 
it comes to rest, adding the voltage thus generated 
to the impressed voltage, the total causing a surge 
of high current through the motor. Unless prop- 
erly designed to take care of this condition, the 
motor armature will burn out as a result of the 
excessive current. 

In judging the severity of the duty upon th 
motor, a general rule to follow is that if the 
inertia of the driven parts equals that of the motor 
itself, the number of reversals per minute that the 
motor can stand will be reduced to one-half. 
Where reciprocating elements are involved, their 
equivalent moment of inertia should be calculated 


in order to make the comparison. As the linear 
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velocity /’ of the center of gravity of a rotating 


mass is 2% Rn, we have: 


equivalent If’ ke? 


where 
I] weight in Ib. of the reciprocating part 
velocity in ft. per min 
rp.m. of the motor 

Unless the calculations indicated above have 
been made, the designer is apt to be misled in 
over-rating the inertia effect of the reciprocating 
masses. 

Machine tools, punch presses, ball mills, and 
other heavy machines, require high starting torque 
on account of the very nature of the machine. 
Special motors are available for such service. 
Thus there have been developed a.c. induction- 
type motors capable of delivering a high starting 
torque over a sufficient period of time to over- 
come the inertia resistance of the driven machine. 
Induction-type motors for this purpose have either 
a squirrel-cage rotor with fixed resistance or a 
wound rotor with resistance put in the motor cir- 
Whether 


fixed or external resistance is to be used depends 


cuit through slip rings and_ brushes. 


upon the amount of heat to be dissipated. 


NENERAL - PURPOSE 
J have 3 to 5 per cent slip, but these special 
motors referred to have 10 to 12 per cent slip. 


induction motors 


It is this feature that allows the motor maximum 
time to overcome the inertia resistance. The 
effect upon the torque-speed characteristics of 
placing resistance in the rotor circuit is clearly 
shown by the accompanying curves. 

Using general-purpose motors in applications 
where such special-purpose motors should be used 
is uneconomical. Thus, on account of the high 
starting torque involved, it may require a 3-hp. 
general-purpose motor to operate a punch press. 
Yet a l 


be more suitable. 


hp. high-starting-torque motor would 
In one specific case a 45-hp. 
high-starting-torque motor replaced a_ 100-hp. 
general-purpose motor. 

Kxternal revolving field synchronous motors 
have been developed for driving machines requir- 
ing an extremely large amount of energy to bring 
them up to speed. Such motors are called super- 
synchronous, and are used for driving line shafts, 
ball mills, and heavy machines. The rotor shaft 
is connected to the driven machine, and the stator 
is free to rotate. When starting, the stator frame 
rotates in a direction opposite to the normal field 
lull speed is reached quickly. The 
stator is phased in and the motor is then capable 


rotation. 
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of developing its full pull-out torque, at unity or 
leading power factor. A band brake around the 
motor frame is then gradually tightened, either 
by hand or by an auxiliary motor. The rotor 
shaft exerts a rotating effort on the driven machine 
equally to the torque on the brake. Thus the 
driven machine is gradually brought up to speed, 
and, as the rotation of the motor frame slows 
down, the full torque is transferred to the driven 
machine. 

Super-synchronous motors can be used only 
where slow starting is not detrimental to the pur- 
poses of the machine, and are not employed for 


power shovels and industrial equipment demand- 
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rORQUE-SPEED and current-speed curves for typical 
induction motors with various types of squirrel-cage 
windings. Type A is a standard squirrel-cage motor 
having normal starting torque and starting current, 
type B has a slightly lower starting torque but con- 


siderably lower starting current. The type C has 
lower starting current and much higher’ starting 
torque. Type D has the highest secondary resist 


ance, resulting in a high slip, high-starting-torque motor 
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ing rapid manipulation. Moreover, their motors 
must be capable of speed control from zero to 
maximum, and for such service, the d.c. motor is 
better suited. 

Speed control, usually limited to a high speed 
of about four times the low speed, can be obtained 
with d.c. motors by varying the resistance in the 
held circuit, thus changing the flux. The motor 

Unlimited 
speed controls in either direction of rotation be- 
tween and 


torque drops with increasing speed. 


obtained by 
varying the voltage impressed upon the motor. 


zero maximum can be 
Chis last can be accomplished by field control of 
the d.c. generator furnishing the current, thus 
varying the voltage impressed upon the motor, 
and is known as generator-control or the Ward 
Leonard system. <A separate generator is re- 
quired for each motor that is to be controlled but 
the generators have one common driving motor. 

This system has other distinct advantages in 
addition to the flexible speed control. Thus, the 
motor speed, since its field is separately excited, 
remains practically constant for a given setting 
regardless of the load; resistance losses are prac- 
tically eliminated; and if the load is overhauling 
the motor operates automatically as a brake. The 
motors operate at a high efficiency at all loads. 
The field of the d.c. generator is excited by a low 
current, only about five amperes, hence no difh- 
culties are involved in providing a large number 
of speed points. There is another distinct ad- 
vantage in this type of control in that a series 
tield can be used to buck the windings of the shunt 
held. This ‘differential winding” in the gener- 
ator tield causes a high motor load to cut down 
the generator voltage, reducing the motor speed 
and consequently its load. Thus, the current in 
the circuit is restricted automatically, and auto- 
matic self-protection is given to the whole elec- 
trical system. No overload protection is neces- 
sary. By reversing the generator field current, 
the voltage and motor rotation are reversed. 


|* the application of generator-controlled mo- 
tors to a power shovel, each motor has its own 
generator to furnish the current. This permits 
ll the motors to be operated independently. In 
i complete installation, an a.c. motor drives three 
l.c. generators. To gain compactness, the motor- 
generator shaft may be designed to have only two 
bearings. -\ deep mounting base prevents weav- 
ng. One motor controls the rotation or ‘“‘swing”’ 
of the super-structure of the shovel, another, the 
the 


third, the ‘‘crowd,” drives the dipper. 


hoist,’ raises and lowers boom, and the 
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Specify Scalped Cakes 
By Pat B. SWINTON 
NGINEERING specifications of materials 
are usually contined to physical character- 
istics and chemical composition. There are in- 


however, wherein a detail 
the 


decided effect upon the product fabricated from 


stances, step in. the 


production of material have a 


may ver\ 
it. The “grain” in rolled brass is one example. 
But the most interesting illustration of such situa- 
tions was told to me by Ed. Mills of the Copper 
Products Company. 

“We were building copper tanks designed to 
The 


joints were brazed, and in the shop tests the 


operate under 25-lb. pressure,” he related. 
brazed seams started to split open. Of course, 
we blamed it on improper brazing, and so it was, 
in a way. 

‘The shop conducted all kinds of experiments 
and tests, trying out different brazing methods. 
Results were extremely erratic; some good, som 
bad. Frankly, we were just stewing around get- 
ting nowhere when | spoke about it to Wilson, 
metallurgist for a copper company. 

‘He didn’t even hesitate in making his answer. 
The flat cake from 
which they roll the copper sheet has a 


This is how he explained it: 
heavy 
oxide film on its upper surface. The oxide is of 
If one 
happens to use that side of the sheet, brazing re- 


course rolled out into a film on the sheet. 


duces the oxide into a spongy weakly-adhering 


mass. Hence the failure. Some copper is rolled 
from ‘wedge cakes,’ the point of the wedge being 
When the wedge cake 


is rolled out the oxide film is confined to the edge 


the bottom of the mold. 
of the sheet. Of late the copper companies hav« 
been scalping the flat cakes, that is, planing off the 
oxide surface. 

“Tf you intend using brazed joints in copper 
sheets, specify that the sheets are to be rolled 
from scalped cakes.”’ 

The erratic test results obtained in experiment- 
ing on the brazing can be explained by the fact 
that the the 


sheets were brought together for brazing, a good 


when unoxidized surfaces of two 


joint resulted. If the surface of one of the sheets 
the 


result. 


was oxidized surtace, a weak joint would 


Undoubtedly, many other similar instances can 
be brought to mind wherein some apparently 
insignificant detail in the production of the mate- 
rial has resulted in complicating matters or caused 


detects in the finished article. 
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FORMED nameplates 


ornamental metal boxes, 
carton edging, clock faces 


and camera parts 


are ex 
amples of the use of 
flexible lacquers in ill 


colors 


By 
LEO ROON 


Lacquer Compan 


rm? 


rd 
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NINCE 1923, when the quick-drying nitro- 
J cellulose lacquers began to gain favor, espe- 


cially in the automotive industry, much has bee! 


published on the subject of built-up lacque: 


finishes. It must be remembered immediatels 
for Stamped 


this connection that on the automobile, 





reirig- 


erator, typewriter, and similar products thi 


lacquer finishes are built-up because the surfaces 

and Formed of the commodities are rough. Therefore, mam 
layers of film-building materials must be applied 

and much labor expended to yield the delightfull 


Parts smooth, eye-appealing surfaces demanded by th« 


purchaser. Each year has brought forth novel 
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and interesting improvements in surfacing 
methods in order that sand holes and mold marks 
on castings, weld spots and grooves on sheet 
metal, file marks on bodies, and similar surface 
blemishes could be obliterated in the best manner 
in the shortest space of time, yet leaving a perfect 
foundation for the color coats to follow. 


N the other hand, little is written on the 

subject of nitro-cellulose lacquers in the fin- 
ishing of products where the metal surfaces are 
extremely smooth and free from imperfections. 
Every engineer will readily admit that metal sur- 
faces in this condition are an ideal foundation for 
a one-, or at most, a two-coat finish. He is then, 
of necessity, expected to require that  nitro- 
cellulose lacquer to be applied on smooth metal 
have powerful adhesion and adequate flexibility 
so that the finish will “stay put.” This discussion 
will, therefore, be confined particularly to the sub- 
ject of smooth-surface lacquer finishing. 

In his evaluation of nitro-cellulose finishing 
products, every engineer is committed definitely to 
the property of adhesion, regardless of whether 
the finishing material is to be applied on rigid 
objects or on those which will require flexing after 
the finish has been applied. However, the engi- 
neer does not always see that the property of 
flexibility is equally important. Flexibility, or in 
other words cohesiveness of the molecules of the 
finishing material, is of prime importance where 
the product will be flexed, but it is frequently con- 
tended that the property of flexibility is unimpor- 
tant when the nitro-cellulose lacquer is applied 
on a permanently rigid surface. Considerable re- 
search and practical experience have indicated 
definitely that whether the final product is to be 
rigid or to be flexed, it is extremely necessary and 
desirable to have combined in the finished film, 
sufhcient flexibility to prevent chipping and flak- 
ing, and sufficient adhesive force between the 
molecules of the finishing material and those of 
the metal surface to prevent peeling. Flexibility, 
however, must not be obtained at the sacrifice of 
toughness of film. 

In order to make the discussion more specific, 
nitro-cellulose lacquers may be classified in four 
types. Type 1 lacquers have flexibility with 
toughness, but little adhesion. They have a high 
nitro-cellulose content, and high cohesive strength, 
but peel away from the edge of a sheared sheet, 
and will not stand assembly if the film is pierced 
by a tool. They are satisfactory if an adherent 
Primer coat is used. 


Type 2 lacquers have flexibility with softness 
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and fair adhesion. The film is soft and “‘cheesy,’ 
and is easily removed with the finger nail. It 
prints and mars easily, and usually is a film over- 
plasticized in order to attain flexibility. 

Type 3 lacquers have temporary flexibility and 
adhesion. They are satisfactory for certain oper- 
ations if used at once, and resist chipping and 
peeling until sufficient plasticizer has been dis- 
sipated from the film to embrittle it. When this 
occurs, they chip and flake easily when struck, or 
break away when the metal is bent. These two 
types, however, are satisfactory where the surface 
is not subjected to bending or the action of blows. 

Type 4 lacquers have permanent flexibility and 
adhesion. They will stand flexing until the metal 
breaks, will not lift from a sheared edge. will 
elongate with the metal when it is cupped. will 
not chip or flake in blow tests, and are unaffected 
by aging or accelerated brittling tests. 

It is apparent that a nitro-cellulose lacquer of 
the latter type not only has considerable value in 
general application for smooth surfacing finishing, 
but fulfills also a specific demand in stamping and 
forming. ‘This field was entirely held by the oleo- 
resinous products of the long-oil-varnish type. 
These lacquers which were developed some four 
years ago, are plasticized with plastic resins, 
and constitute an innovation which is meeting with 


wide application in many fields. 


TITRO-CELLULOSE lacquers of the flex- 
ible type require no baking, and dry in the 
air in 15 minutes. With a temperature of 110 to 
150 deg. F., however, the drying time can be 
accelerated to 5 minutes. They can be produced 
in any color, whereas the oleo-resinous products 
are limited to certain pigments. The cost of the 
lacquers is greater, but against this first cost, of 
course, must be weighed the value of speedier 
production and the color value. 

The flexible type of lacquers find application to 
such products as: nameplates that are finished in 
the sheet and then formed; metal boxes, con- 
tinuously finished in strip and later fabricated; 
camera parts; and also such articles as dolls’ eves, 
where a design is lacquered on the sheet and then 
blanked out and formed. kor non-metallic prod- 
ucts, such as those of rubber and wood, the 
lacquers are admirably adapted because of the 
ability to Hex repeatedly. No one composition 
of lacquer, however, will suit all applications, and 
definite specifications must be in hand to fit a 


lacquer to the particular job. 


+ + + 
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kV ELOPMIENT of our present-day tormulas 

for strength otf materials—both the common 

every-day formulas used by structural engineers 
and machine designers and the elaborate mathematical 
analyses used by students of the mathematical theory ot 
elasticity—took place before the metallurgical microscope 
had shown the crystalline architecture of metals, and, of 
course, before the X-ray spectroscope had given us a 
convincing picture of the general scheme of the atomic 
structure of metals. 

The fundamental methods of our modern elastic 
theory of stress and strain may be said to have been 
developed about 1824 by the French engineer Navier. 
a professor in the National School of Bridges and Roads. 
rom the days of Democritus (about 400 B.C.) down to 
the days of Navier much speculative discussion about the 
atomic structure of matter took place. Nevertheless, from 
Navier to the present day, the formulas for elastic stress 
and strain have all been based on the assumption that 
so'id material is continuous, indefinitely divisible with 
out change of properties, and homogeneous. It is a rather 
curious fact that after the metallurgist with his micro- 
scope has shown that these assumptions are not rigidly 
true, the metallurgist himself still continues to talk about 
stresses and strains computed on the assumption that he 
is dealing with homogeneous, indefinitely divisible mate 
rial. If the science of engineering materials had been 
in the hands of theologians or philosophers there might 
have resulted a period of bitter quarrel between the 
“atomists” and the “continuists,” like the quarrels which 
centered round Galileo and Darwin. As a matter of 
fact the subject of strength of materials has been mainlv 
in the hands of engineers. They have found that the 
formulas they have developed work fairly well, and have 
continued to use them without paying much attention to 
the truth of the assumptions on which they were based. 

In 1845 Stokes, the British mathematician, published 
an article in which he quoted, as evidence of the truth 
of the assumptions underlying the theory of elasticity. 
the fact that the elastic distortions of measured specimens 
contormed to that theory. 

If the theory of elasticity were true in a_ general 
“statistical” way for large numbers of crystals or fibers 
of solids we would still get gencral elastic distortions 
of bodies roughly in agreement with the behavior of a 
uniform continuous solid. Hlowever, Stokes’ proof does 
not show that the fai/ure of metal at some localized spot 
of weakness will follow the theory of elasticity based on 
the assumption of a continuous solid. Experimental 


proot of the truth of the theory of elasticity applied to 
he failure of solid bodies is very difficult, owing to the 
fact that the beginning of failure of most metals is not 
ll clearly marked his failure mav be of at least 
three types: (1) Inelastic action resultin: 


y 


in permanent 


distortion which may continue a few moments atter 


yplication of the load but soon ceases to increase; (2) 
f] s of a very viscous liquid, which is marked by 
| distortion which continues to increase as long 
ad is applied, and (3) failure by actual fracture 

Uneer repeated loading this third tvpe of failure takes 
e form of a spreading crack. It 1s important to notice 
in considering the development of the theorv of elasticity 
that isticians have. in general, been interested in the 
problem of deformation of bodies, while structural engi 
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SURFACE appearances cannot give true indication of perfec- 
tion or flows in this die-casting. The X-ray photo to the 
right proves it to be a sound casting. 


WHY 
METALS 
FAIL 


VA philosopher might truly say that 
the theory of elasticity is founded 
on false assumptions. Yet in spite of 
this fact it still works.... The metal- 
lurgical microscope and the X-ray 
spectroscope have profoundly modi- 
fied our concept of how solid material 
acts under stress.... Our formulas 
for the strength of materials can no 
longer be looked upon as rigidly 
accurate, but they are statistically true 


and are safe.” 
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poration 


By H. F. MOORE 


} Pee) 


neers and machine designers | 
n the problem of failure of metals at some region of 


ave been mainlv intereste 


aximum internal stress, or of minimum strength 

\ny problem of machine design involving the strength 

parts must answer at least two questions: (1) What 
re the loads which come on the part and what stresses 
do they set up in the part; and (2) what stresses will 

material stand without failure? The first of thesé 


uestions is answered by computation based on know1 
ice conditions, using the 


iterlals. 


seTVICe formulas of mechanics oi 
The second question can be answered only by 
tual tests of the material. These tests may be long 
me service tests or laboratory tests. 
rhe testing of the strength of materials is of 
cin. A nearly crude method of test 
nsisted in seeing how long a 
stened together with 
ore it broke down. 


idges and buildings is 


ancient 
for brickwork 
cantilever beam ot bricks. 
could be constructed 
The application of test loads to 
very old indeed. A little after 
time of Galileo special apparatus for testing strength 
materials began to be 


mortar, 


devised, and the testing ma 
ne, consisting of some device for applying load to a 
imen and some sort of a weighing scale for measur- 
ng the load on the specimen, gradually developed 
rdinary materials testing 


QT 


The 
machine of today is much 
re accurate and much more convenient to handle than 

testing machines of a hundred years ago, but 
bodies no principle which is essentially new. The 
elopment of special testing machines for making tests 
er thousands or millions of repetitions of stress, and 
making tests under “impact’”’ is an interesting story. 
it might have been expected that the reliability oi 
the elastic theory for predicting failure could have been 
very completely and satisfactorily checked by testing 

hine tests of specimens. Two difficulties limit this 
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method of verification of theo hie rst dithecultv 1s 
the quite serious variability of quality even in our most 


uniform metals. Variations of 5 per cent in quality in 


different parts of the same steel bar are by no means 
unknown. The second difficulty was the fact that struc 
tural failure usually begins as a small localized failure 


and under a steady load cannot be 


detected until it has 
been progressed over some considerable area. Until 
recently the idea was commonly held that, for metals at 
least, there was an absolute elastic li below which the 


material completely recovered sl ape alter release of load 


which there 


1 
| 


and above 
careful the 
limit the 


Was permanent set. 


attempts to determine this 


The mort 


absolute elastic 


more elusive it becomes. Probably the absolute 
elastic limit must be regarded as an ideal quantity rathet 
than an actual, although. of course. it is possible to 


establish 


lor anv metal an arbitr 


for a practical 


elastic strencotl 
he iny evée the attemy] uX ] ( ie Validit oO! 
elastic for las | caetection $< Ss nelasts« iction 
has not proved satisfactory It should be noted, how 
ever, that direct experimentation with ordinary testing 
nachines has been useful in developing the theory of 
he streneth of columns. 
Phe great field of usefulness of the testing machine 
has been in determining the stresses and st1 s whi 
terial will stand without serious damage, and in thus 
establishing criteria for acceptability of materials on tl 
one hand, and, on the other. for determining and the 
miting safe stresses to be used in formulas. Of recent 
ears the possibility of using repeated stress tests a 
of tests of certain brittle materials to verify t ormu 
of strenesth of materials | be . ester a O1Ve 
some promise of usefulness 
Recent studies of the failure ot metals unde r repeat 
stress (commonly, but rathet ccurately, calle 
fatigue’ of metals) indicate that the theory of elasticity 
predicts probable damage to materials under loads s« 
what smaller than those actually found necessarv to do 
appreciable damage. This is especially true for the cas 
of highly localized stresses, such as the stress at the wot 
of a screw thread, the stress at a sharp shoulder on a 
shaft, the stress at the edge of a small hol In this 
connection it should be noted that the « ormula 
of strength of materials used bv structural engineers 
and machine designers take no account of most of thes 
localized stresses. We assume the stress at the root of 
screw thread is equal to load divided by area of metal 
at the root of the thre Actually the localized str¢ 
at the bottom of the thread groove is several times highe 
than this, probably ree 4 1 es highet Localized 
stresses become o reat portance in brittle metal 
and in all metals subjected to repeated stress 
The more elaborate as) ula ot the theory of the 
mathematical theory of elasticitv can be used to compute 
some of these localized stresses (e.g.. the stress at the 
edge of a small hole and, as noted above, these for 
mulas give results on the “safe” sick 


When it becomes necessary to estimate 
localized 


al magnitude of 


stress, that even the 


it is frequently 
theory of elasticit) formula for the com 
putation required. In this case there are various mechan 
ical methods of estimating 


found 
gives no usable 


such a stress Perhaps the 
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most elegant form is the polarized light method. A 
specimen of transparent material viewed by polarized 
light changes color with change of stress. If, then, a 
specimen of simple shape is subjected to measured load 
until the color changes go through a complete cycle, the 
stress corresponding to such a complete cycle of color 
change can be determined. Then a specimen of compli- 
cated shape is stressed and the load necessary to cause a 
complete cycle of color change at any desired point is 
noted. ‘Then the stress at that point is known, as is the 
change of load producing that stress, and, consequently 
the relation of load to the localized stress at that point. 
Various other mechanical methods of 
tion are in use. 


|: VI Ks 
4 tailed 


ter of the 


stress determina 


ince members in structures and machines have 
in service people have observed the charac 
fractures and noted the of the frac- 
tured material. It was in 1722 that Reaumur, the French 
mathematician and metallurgist, looked through a 
pound polished piece of 
reported that it was made of 


“orain” 


com 
steel and 
“flakes.” From his day 
down to the middle of the nineteenth century the micro 
scope was but very little used in the study of metals, 
when Sorby, taking the hint 


microscope at a 


from the geologists’ studv 
of rocks, began to study metals through the microscope 
and started a method of test which has vastly increased 
our knowledge of the structure of metals. The micro 
scope very scon disproved the notion that meta 
homogeneous. — It 
made up 


ls were 
showed that all common metals were 
and that within these 


crystalline grains there were planes along which slipping 


of erystalline grains, 


‘f the metal took place easily, as is the case between the 
cards ina pack. Moreover, the microscope soon showed 
that the that metal “crystallized” under repeated 
stress had no evidence in its favor and that the 
under repeated stress was the spreading of a crack. 


idea 
danger 
The 
microscope also showed that both slipping and cracks 
took place fully as readily in the interior of a crystalline 
erain as they did at its boundaries. 

The significance of these discoveries through the micro- 
scope has not even yet been fully realized by the users of 
formulas for the strength of materials. Homogeneity 
and indefinite divisibility are obviously not true assump- 
tions for actual metals. A philosopher might truly say 
that the theory of elasticity is founded on false assump- 
tions. Yet in spite of this fact it still works, and works 
for two reasons: (1) Any aggregation of some thou 
sands of crystalline grains acts “statistically” as if it 
were homogeneous and indefinitely divisible. (2) When 
we are forced to consider the strength of very small 
volumes of metal, volumes so small that this statistical 
behavior ceases to govern the strength of the material, 
then the formulas of the theory of elasticity give results 
which are on the safe side. To a pure scientist this 
second consideration would have no significance, but an 
engineer may, and sometimes must, use formulas that 
he knows are not rigidly true but which are safe. 

\ recent development in metallurgy is the use of the 
x-ray spectograph to determine the scheme of arrange- 
ment of atoms in a material. The wave length in 
x-rays is vastly shorter than the wave length of 
visible light, and is of a magnitude comparable to the 
spacing between atoms. If, then, x-rays are shot through 
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a thin piece of metal, or are shot beneath the surface 
of metal, the directions in which some rays would find 
their path out of the metal would be determined by the 
spacing and pattern of the atoms in the metal. 

It is to be noted that the x-rays give us no information 
about irregularities in spacing of individual atoms in the 
space lattice, but only about their general plan of arrange 
ment. Within a crystalline grain of metal, as shown by 
the microscope, the space lattice has a definite orienta- 
tion. In adjacent crystals the pattern of the space lattice 
will be the same, but it will be orientated in a different 
direction. There has recently been developed the tech- 
nique of formation of large crystals of metals, and a 
number of tests have been run of specimens made up 
of such single crystals. The results of these tests show 
that along the planes of atomic weakness these single 
crystals have extraordinary low strength. The failure 
does not seem to consist in the actual breaking of the 
bonds between atoms, but in the sliding of atoms along 
this plane of weakness, changing their bond partners as 
they slide. If this sliding is repeated, especially if it is 
kept up back and forth, cracks may develop due to 
wrinkling or other distortion along the plane of slip. 

These tests of single crystals point out the possibility 
that the strength of our ordinary metals may be due, 
not so much to the cohesive strength of the bond between 
atoms, as to the interference to slipping which exists in 
a mass of variously orientated crystalline grains. In 
a single crvstal there is nothing to 


stop 


ls tendency 
to ship. Ina multi-crystalline piece of metal the t 

to slip, or to crack, in any crystalline 

by adjacent grains. agreement with the 
observed result that grained metals have a higher 
elastic strength and a higher fatigue strength than do 
coarse-grained metals. 


al endency 
grain is blocked 
Las 318 in 
hne 


Ind tol 
cL lI i 


With the rapidly growing dem: inetals to resist 
high temperatures the problem of streng 


high 


metals at 
importance. The 
characteristic method of failure of metal at high tempera- 
ture is a 


temperature becomes of great 


t-3] et bv {} t] . al act like - ry 
Parlure Vv How, the metal acting Wke a very 
viscous liquid. Flow l slip 


differs from slip in that 


stops even under a continuation of the load which causes 


soon 


it to start, while flow keeps on as long as the load acts 
‘low simply takes place most readily at the grain 
boundaries of crystals where the atomic arrangement 
(the space lattice) is considerably disorganized in the 
transition from one crystalline grain to another. An 
interesting result of this fact is the observation that large- 
grained metals resist flow better than small 
grained, just the reverse of the resistance to 
slip and to fracture. Large-grained metals 
would have a lower percentage of their 
material in grain boundaries than small- 
grained metals. 

So the metallurgical microscope and the 
X-ray spectroscope have profoundly modified 
our concept of how solid material is made 
up and how it acts under stress. Our for- 
mulas for the strength of materials can no 
longer be looked upon as rigidly accurate, 
but they are statistically true and are safe. 
Whether the theoretical 
of metals can ever be 
seems rather doubtful. 
















cohesive strength 
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SA RESULT of the 

A development of 

acetylene and arc welding technique in 
recent years, welded steel construction 
in places where such construction was 
formerly deemed impracticable, is now 
For some 


years past, the Western Electric Com- 


used to good advantage. 


pany has been developing welded steel 
constructions for many types of ma- 
chines used in its production depart- 
ments. Savings of both money and time 
in construction have resulted from the 
use of welded steel. 


Good, sound, cast iron has an ulti- 





mate strength in tension of approxi- 





— | mately 25,000 Ib. per sq.in. and although 
a | 











it has no true elastic limit, the use of a 
hgure of approximately 10,000 Ib. per 
sq.in. involves no excessive error. An 
ultimate compressive strength of about 
95,000 Ib. per sq.in., an elastic limit in 


compression of 25,000 Ib. per  sq.in., 
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PHIS SPECIAL BUFFING MACHINE with 


$800 less than one with equivalent cast construction, 


of butting machine showing welded base of 


reintorcing members welded at 


Welded Construction 


APPLIED TO SPECIAL MACHINERY 


By D. V. WATERS 


Development Engineer, Hawthorne Works, 
Western Electric Company 


v 


>] 


on and a modulus of elasticity of 13,000,- 
O00 are acceptable figures for average 
cast irons. 

Mild steel containing approximately 
welded base cos 


0.15 per cent carbon has an ultimate 


Plan view 


strength in tension of about 63,000 Ib. 


Z-in. plate with 
. per sq.in. and an elastic limit of 35,000 
lb. per sq.in. Its ultimate compressive 
strength is given as 55,000 Ib. per sq.in. 
Although this apparently means that 
cast iron is superior to steel in compres- 
sion, a higher factor of safety is neces- 
sary when cast iron is used. Hence, 
approximately equal compressive 
stresses are allowable for the two ma- 
terials. The modulus of elasticity for 
mild steel is approximately 30,000,000. 

Thus rolled steel is about three times 

as strong as cast iron in tension, resists compressive forces 
This does 
not mean, however, that full advantage should be taken of 
its superior physical qualities when substituting it for cast iron. 


equally well, and has a stiffness 214 times as great. 


for if machine parts made of rolled steel shapes or plates suit- 
ably welded were proportioned with only the unit stresses in 
mind (that is, so as to make the parts safe against failure), 
they probably would lack rigidity, as the various sections 
would be too thin, and the spacing of reinforcing members 


would not be adequate to prevent deformation under flexing 
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Also, there would not 


and comprehensive loads. 


be suthcient mass to absorb vibration. Therefore, 
it is often necessary to put extra material into 
steel structures to minimize distortion and vibra- 
tion. This, of course, increases the safety factor. 

Research work carried on during the past few 
vears has resulted in producing more dependable 
cast iron and cast-iron alloys that are peculiarly 
suited for certain types of machine construction, 
Because of their cheapness, good machinability, 
Huidity when poured into a mold, and good bear- 
ing characteristics, they probably never will be 
displaced for certain machine members, par- 
ticularly those incorporating sliding ways, gear 
boxes with intricate arrangements of bearing 
bosses and ribs, and the like. 

lor mechanisms such as machine tools, to be 
built in quantity and incorporating rather com- 
plicated units that require accurate mechanical 
alignment with other machine members, it is best 
to use cast constructions. Then pattern costs are 
not excessive and it is easier to secure the dis- 
tinctive shapes and smooth rounded contours asso- 
clated with this class of machinery. Also, it is 
sometimes advisable to use castings to build con- 
siderable mass into a machine to prevent vibra- 
tion. 

Many 
opportunities for the utilization of welded steel 


construction with its attendant advantages. Steel 


mechanisms, however, present” real 


is the material “par excellence’? from which to 
build large machines for which pattern and mold- 


ing costs would be high; machines such as punches 


WIRE-TINNING MACHINE with 
base made principally from four 
plates bent to shape and welded at 
A. Base of wire-tinning machine, 
showing openings cut with a torch 
to accommodate various units 


and shears, built to withstand 
definite and frequently-imposed 
stresses, and, in general, any ma- 
chine the frame of which con- 
tains littlhe mechanism, but that 
provides a base upon which the 
different machine units can_ be 
mounted. Cleaning, smoothing, 
and filling, which constitute no 
small part of the cost of each casting, are elimi- 
nated, as well as some departures from theoretical! 
sizes, resulting from shrinkage, warpage, and sim- 
ilar causes. In some cases, considerable machin« 
work is saved. 

To use welded steel construction satistactoril 
for large machine parts, a type of design quit: 
different from that used with cast iron should b« 
employed. When laying out such machine parts. 
consideration should be given to the applied loads 
in much the same way that a bridge truss is de- 
signed if maximum economy of material is to b« 
secured. Standard rolled shapes, such as angles 
and channels, should be used wherever possibl 
Stiffening members of steel tubing or extra-heav 
pipe welded in are excellent for withstanding 
torsional strains. 

Straight lines and simple framing with fey 
bearing bosses are of more importance than in ar 
equivalent cast part, as the additional cost of 
complicated structure is present in each machine 
instead of being ‘“tabsorbed” in the cost of a pat- 
tern. .As a guide to proportions that will give rig- 
idity and reduce vibration, the “‘slenderness ratio’ 
can be used profitably. This is the ratio of fre 
length J. to least radius of gyration R. The 
depth ratio for beams, /./D is also useful. Values 
of L/R not exceeding 90, and of L/D less than 
10, will usually give satisfactory stiffness. Jor 
welded steel members subjected to exceptionalls 
heavy shock loads, limits of 75 and 8, respec- 
tively, may be used. 


Having determined the general outline and the 
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maximum loading which may be imposed upon a 
given machine frame or component part, its 
various members should be located so that, as far 
as possible, they constitute a triangular system 
of bracing. Load and reaction lines at a given 
junction, should be made to intersect at the same 
point so that the stresses are transmitted axially 
and do not set up twisting or bending moments. 
Sections should then be selected that will keep 
stresses and deformations within allowed limits, 
the members being placed with their gravity-axes 
coincident with existing force-lines. Sections 
should preferably be symmetrical, and when it is 
necessary to use unsymmetrical shapes, special 
attention should be given the end-connections to 
avoid complex stresses resulting from eccentric 
loading. In many cases the plate walls of a ma- 
chine frame, with simple corner gussets and web 
stiffeners, provide all the strength and _ rigidity 
required. 

Ind connections, of course, should be strong 
enough to permit the member to carry the kind 
and magnitude of load involved, be it compres- 
sion, tension, flexure, torsion, or their combina- 
tions. The tillet-weld is the connection most com- 
monly used in welded machine frames, athough 
butt-welds also are used to a considerable extent. 
\ slightly reinforced butt-weld, if the weld-metal 
has the same properties as the base, in general 
will develop the full strength of the joined sec- 
tions, due attention being paid to the stress local- 
izations set up by the change in section caused by 
the weld-reinforcement. — Fillet-welds in) which 
ordinary structural steel parts are connected with 


weld-metal of corresponding quality can be loaded 
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safely up to 1,000 Ib. per linear in. for each ‘x in. 
of fillet. 


for fillets of various sizes, are shown in the accom- 


Safe loadings computed on this basis 


panying table. 

The loads given in the table are recommended 
by several companies based upon many tests by 
each. A series of tests conducted by the Western 
Electric Company showed ultimate strengths of 
from tour to five times these loads. They corres- 
pond, therefore, to an allowed stress of 16,000 Ib. 
per sq.in. in the parts joined by the weld. 

In designing a welded connection the weld- 
metal should be so disposed that its center of 
gravity is as close as possible to the neutral axes 
of the members secured. Determination of the 
proper amount and distribution of weld-metal for 
both sections 
dealt 


manufacturers of 


symmetrical and unsymmetrical 


loaded in different ways, cannot be with 


here. Publications issued by 
welding equipment cover the subject quite thor- 
oughly. In general, the method used is analogous 
to that employed to determine the number and 
location of rivets in riveted connections. 

Suitable pads or bosses should be prov ided upon 
welded steel machine parts, Just as on cast parts. 
[hese pads should be finished after fabrication is 
completed, so that different units will be aligned 
and secured upon accurately machined surfaces. 
No attempt should be made to assemble the dift- 
ferent machine members upon rolled surfaces, and 


Whe re 


welded steel ma- 


line them up by means of shims. a shaft 


projects through the walls of a 
best 


chine member and is journaled therein, the 


ind cheapest construction is to bore an accurate 


hole through the wall, face-mill a pad on one side 





FRAME and partly assembled machine for tinsel-serving. The driving 
motor and frequency changer are seen behind louvred doors. Cast end- 
housings cover unsightly parts and give a smooth contour 
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and bolt to it a flanged cartridge-type bearing 
that is a good fit in the hole. This bearing can 
incorporate oil seals, or odd-sized bores for anti- 
friction bearings, and is cheaply machined. 
Accompanying illustrations show a special ma- 
chine developed to buff the surfaces of copper 
plates used in the manufacture of phenol fiber 
sheet. To absorb satisfactorily the vibration pro- 
duced by the heavy buff revolving at high speed, 


it Was necessary to use heavy plates and internal 





Table Showing Allowable Loads on Fillet Welds 


Allowed oad 
Lb. per linear in. 
x 4 2 000 

x4 2.500 

3,000 

4,000 

5.000 
6,000 


mm Mm 





bracing to provide the mass and rigidity necessary 
for smooth and quiet machine operation. The 
base of this machine consists, essentially, of four 
5, in. steel plates each of which is bent to form 
three sides of a parallelogram. By forming the 
walls of the base in this way, generously rounded 
outer corners are easily secured, and the welding, 


as shown at .4, becomes relatively inconspicuous. 


AMPLE. bracing, composed of angles and 
A channels sheared and welded to the outer 
walls at strategic points, is provided, and the ways 
upon which the reciprocating table moves are 
made of rectangular cold-drawn steel bars welded 
in place. The pads upon which the buffing wheel 
bearings are located and the table ways, were 
planed after fabrication of the base. Openings 
cut in the side walls with a torch afford access to 
the mechanism. The use of a fabricated steel 
base for this machine saved approximately $800 
over an equivalent cast construction. 

Other illustrations show a copper-wire tinning 
machine incorporating a welded steel frame com- 
posed principally of four plates bent to shape and 
welded at joints marked 4. Generously rounded 
outer corners were provided and the welding is 
not particularly noticeable. Various openings cut 
in the side walls of this machine accommodate 
different units, and the feet are welded in place. 
The holes, the feet, and the lower contour of the 
frame are cut out with a torch. Bracing, com- 
posed of rolled shapes cut to length, is welded in 
place, and the entire frame is characterized by 


+ PRODUCT ENGINEERING 


smooth contours and a neat appearance. A sub- 
stantial saving was realized by the use of welded 
steel in this machine. 


N THE tinsel-serving machine shown the prob- 

lem was to design a steel frame that would 
provide a rigid mounting for the individual serv- 
ing units, inclose the frequency changer and dis- 
tributor units, and present a reasonably good 
appearance. The motor and frequency changers 
are housed behind the louvered doors, and the 
shelves near the floor serve for the storage of 
spare spools. This machine frame incorporates 
light castings made to cover up moving parts and 
electric wiring at the ends of the frames, and to 
provide the smooth contour and finish that would 
be dificult to secure with welded steel end plates. 
The simplicity and economy secured are clearly 
evident. ‘There is more space behind the serving 
heads available for the installation of electric 
wiring than with an equivalent cast construction. 
The saving resulting from welded steel construc- 
tion, on a basis of sixteen machines in each manu- 
facturing lot, is conservatively estimated at S450 
per machine. 

I’xamples cited make it evident that each ma- 
chine should be separately considered when deter- 
mining whether welded steel or cast construction 
should be used. The success of welded steel con- 
struction depends largely upon the skill and oper- 
ating technique used in fabricating, and the avail- 
ability of this must be considered by the designer. 

In the past, many designing engineers have 
been very reluctant to use welded construction. 
This can be attributed only partly to the natural 
conservatism against venturing into new fields. 
The main reason was that the engineers could not 
feel certain that the fabrication of their welded 
design would be done properly. 

Plates should be sized accurately, and before 
welding should be precisely located and clamped. 
Parts should be tack-welded together before final 
welding to allow for the effect of localized heat 
in the latter operation. Unless properly done by 
competent men, poor welds that will not with- 
stand racking or vibration are likely to jeopardize 
satisfactory performance of the machine. 

In general, when planning the design of welded 
machines, types of construction which cannot be 
produced satisfactorily or economically by the 
personnel and technique available should be 
avoided. Naturally, a sheet metal shop with well 
trained welders is likely to produce better work 
than one experienced chiefly with castings. 
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SILVERY PLATINGS 


Where the Color Counts 


By HAROLD WHITEHEAD 


J 
DaRC? ( mpany, inc. 


LATING of metals to a 


rosion resistance has been employed for many years, 


chieve better cé lor and cor 
but until recently the search for a silver-like finish 
. 1 nine uve aT ] 
las not been entirely rewarded. 


ver, nickel 


\s compared with sil- 
has a bluish tinge and chromium a purple 
ist. The latter metal is now well established for use 
on commercial products of many kinds and has 

superseded nickel, but for purposes it 
because of its 


mainly 
has been 


color, and because 


some 
objection 


open to 


hromium platings are likely to be porous and thus pet 
t Recently, an attempt 
a white plate has prompted the co-deposition 


and cobalt, 


it corrosion beneath the plate. 
to produce 


as noted on page 517 ot Product 


ol ] 
NICKE] 


ngineering for November, 1930. In all cases. however. 
itation of a silver finish has been done with “base” 
metals, and the true color of silver has only been ap 


proximated 


Recent technical advances in the handling of the 
“noble” metals have made practicable the commercial 
plating of palladium and rhodium, especially for such 
products as jewelry, silverware, household appliances of 
+] 


1e better grade, hardware on custom-built automobiles, 
ind high-grade watch movements 

and 
silver, 


metal, is indistinguishable 
from the 
palladium is much like that of plat 
num. Both metals are non-tarnish- 
ing and will retain their brilliance 
indefinitely. Usually for electrical 
appliances of the better grade, a 
“dual” plating is employed—pal- 
ladium to provide the and 
rhodium as a “flash” covering in 
order to match household silver- 
ware. By comparison, a_ nickel- 
cobalt plate is tinged with yellow, 
and 1s open, therefore, to objection 
for the finest products. Platinum 
is used to some extent for plating 
over white-gold jewelry to prevent 
the slow tarnishing of this alloy, 


white 


Rhodium is a 


whereas color of 





base 


























roducts he 


| sd 7 - 17 1 
put 1s commercially teasible tor metal | 


not 


cause it is higher in cost than rhodium and does not have 


as white a color. 


Resistance to oxidation of rhodium at practically 
temperatures up to its melting point of 3.542 deg. | 
has suggested its use as a plating on electrodes for spark 
plugs. Transitory oxides may be formed, but they ar 
stable only within narrow ranges of temperature 
Formerly, electrical contacts were mace extensively (> 
platinum, but have been displaced to an extent by bas« 
metal alloys. Now, however, rhodium w bably find 
extensive use as a plating on such electi rt 


ie the electrolytic deposition of the noble 1 etals, either 
a “flash” coating or a heavy deposit may be employed, 
nt upon the cl | 
flash 


depende aracter of the base me 


coating it may \D¢ 


the part. For a 


apply preliminary platings of copper and _ nickel. Lhe 
“throwing power” of rhodium and palladium is excellent, 
making possible the plating of difficult shapes having 
re-entrant angles. If the surface to be plated is highly 


polished, the resultant plate will be even and of a highly 


reflective surface, requiring no finishing If a matte 
surface has been left on the object, the plating will repro- 
duce it exactly with the further advantage that no cor 
rosion can take place. Fine etching lines on ornamental 


products will reproduce exactly, because on these only 
thin platings are ordinarily required, and lecause of 
the throwing power of the plating solutions. Since both 
palladium and rhodium are removed with great difficulty, 
polishing is done on the original surface. This great 
hardness indicates the wear resistance that may be ex 
nected for products subjected to much handling 
The cost of plating with palladium is about the same 
as for gold with the same thickness, since gold is twice 
as heavy as palladium and costs about one-half as much. 
The relative cost of plating with platinum-group metals, 
considering the cost of palladium as 1, is approximately 
I 


2.4 for rhodium and 2.75 for platinum. Of course, the 
cost of plating with the “rare metals” is higher than with 
the base metals. Such thin coatings are 

however, that they do not add materially to the total cost 


of products of the better grade 


found suitable, 


Die-cast door handle for a custom-built 





automobile, which has been’ base-metal 


plated, polished, and finished in palladium 
plate, A high 


resistance is 


rhodium silvery color with 





wear attained 
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AND SUGGESTION 


40,000 Pictures a Second 


By Frep H. CoLvin 

\NALYZING rapid by the 
of slow-motion cameras has been 
many the 
nethods, however, it is necessary 


motion 
nee 
usual 
to 
stop the film at each exposure so that 


tried times By 


about 250 pictures per second seem 
to be the limit by this method. Be 
vond this speed, too, the hiehting of 
the object becomes a serious difficulty. 
High-frequency, periodic sparks have 


heen used, but are not casily handled. 


[The method of using a= constant 


source of light and catching the 
photographic impressions on con- 
tinuously running film by means of 
rotating mirrors or special prisms 


was adopted by Prof. Toyotaro Su 
of the Tokyo Imperial Uni 
versity, with the result that he 
taken 40,500 photographs per 

The ultra-speed cameras developed 


hara, 
has 


second. 


re interesting pieces of mechanism. 


lhe first one, with which 2,000 pic- 


ures a second were secured, 1s shown 


ig, ] 


revolving 


Ilere ./ is a 








' 
Camera mechanism designed for 
‘0.000 pictures per second 
) ’ : 7 ’ 
ector with 120 taces mMurrors. 
{| ] ) ] ] } ) 
( limit 18 wound on the drum . 


th turning as shown by the arrows 
he image G the lens 
and is reflected by the mirror face 
the film at M. Through th 
vearing shown both drums revolve at 
the same surface speed, each revolu 
tion of the reflecting mirror making 
120 exposures on the film. 


1 


comes throug] 


to 


In the latest machine, Fig. 2, the 
revolving mirror is replaced by a 
polygonal pyramid 4, of 
this being made of stainless steel and 
highly polished to act as a reflecting 
mirror. ‘The film F is on the inside 
of the drum at DV. The action is 
similar to lig. 1, the two drums re- 


>t? ... 
LOOK... 
LISTEN... 


engineer designs, and it he has 
personality to get along equally well 
with delving engineers 1 hig! 


180 sides, 





WELDED parts and na 
chines are seeing wider use today than 
ever before, but it does not follow, by 
any means, that the casting has been 


outmoded or lost its value. Allov iron 


complete 








+ PRODUCT ENGINEERING 





volving at the same surface speed, 
each of the 180 facets on A reflecting 
the image on the film as indicated by 
the arrow that goes through the lens. 
revolution of the mirror 
leaves 180 photographic impressions 
on the film. At the maximum speed 


lere ¢ ach 


of 230 revolutions per second this 
gives 41.400 exposures on the film 
A special automatic shutter closes 
the lens after one revolution of the 
main drum to 

prevent doubl 

exposure. Thx 

film is 4 met 

ers, or a trifle 

over 13 ft. 1 

leneth, and cai 

receive about 

1000 phot: 


eraphic 





Fig. 2 
Camera mechan 
ism improved 


with steel mir 


rors, which doul 








the speed 

pressions. nS 

utilization of 
revolving mirrors should have othe 
applications in which rapidly su 
cessive images mav be required 


z 
Who’s Who? 


COVINGTON, o 


io A 

\MES A n pag 
eae : 
79 of Product Engineering for Febri 
r\ deplores the presence ot 1 


names of engineers in previous vo 


umes of “Who's Who in Engineet 


g 
ing’ ‘“‘whose contributions to tl 
engineering profession do not w 
rant their inclusion, in the opinion o1 
many engineers May I ask, simyq 
who are these ‘‘engineers’ who co 


sider themselves capable of deciding 


the comparative status of their f« 
lows: The committee of the Ameri 


can Engineering Council appointed t 
assist in the work seems to me to in 
clude a number of men who are con 
sidered pre-emininent in engineering 


circles, and whose names are men 
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tioned in every compilation oi lead- fo . a A Tool for Drawing 
. . - ° ] eae all Stee astings and even gray i l . 
ing engineers. If they are not Agr - 
5 : - malleable iron possess usetul properties . , 
Baia ea rge Radi 
capable of judging who deserves in not available in wrought metal. More La $e . 
clusion, who can be found that could over, there are numerous Cases, esp By Hexry W. Boe 
lecide mor ipably 7 cially of complex parts produced : : 
eae > ( > er 4 \ ‘ ae . 1 ‘ ‘ } J a 
ACIS +S I J ; 7 quantity, in which ordinary cast metals Vachine Designer, 
Many self-styled engineers are of may never be displaced Vergenthaler Linotype Company 
the tvpe who say, “Oh ves, water— aa : 
wed. : IT IS not unusual in the drawing 
that's two atoms ot hvdrogen to ° ; 1] 
‘ = ‘ . room or shop to have a problem come 
nme of oxvgen, which. dissociated, Sosa ' 
: ree up requiring the drawing of large 
forms and so on. They lose sight SELF-WIPING WINDSHIELD aes op ' ' 
. A oe radi. Trammels are not alwavs at 
if the fact that water is also cloud, =F — ees , 1 ' 
: ‘ - inl » WHEN shatter-proof glass 1s made hand, or are not always suitable. and 
ce, rain, waterfall, cataract, rambow, upon a frame, it might be possible to es. lidcsiaun: ebetiie anette bislinn is 
and raging torrent. ‘These individu- inject into the materials of the fram: ul I a 1 i 
; , , ndactar at electriciew which anid acc ic\ lt iccompanying too 
als are those who condemn all who a ee: ee re 
; : provide, by proper electrical connec 
lo not share their own narrow con- ‘tiie panels ten on thet te whale 
ception of engineering. To them an of every automobile windshield and 
engineer is an individual who carries every window can be kept clean ot 
4 | i ; . rain and sleet [his is a statemen - 
‘Pp > > cy 1p a cr Dice ) . + 
certain number ot engineers ae made by Robbins B. Stoeckel. Com ‘s 
grees, who has spent a certain number missioner of Motor Vehicles, Connec ’ rh 
of vears in a design room, who has a ticut, in a paper presented at ai ' 
webas her of pn: | S.A.E. meeting. There is nothing t z , 
ertain number ot pate nts, OF W a far-fetched in the idea; he points out \3 
has presented a certain number of a possible future development \ 
papers before engineering societies. ' ~-K 
hey forget that many men can be . , 
considered in these classifications who 4 
} ° J 
lo not—or could not—lay any claim sie: aici ei i) \ 
to the title of engineer. Thev forget ' 5 
lg . EVERY tre on the rare metals tle f rod , 
that practical men may also be engi- pete oo oo : ‘ 
- P lists rhodium too rare an element <— . ‘ . 
neers, that many men well worthy ol for commercial us¢ Small amounts n 
the name “engineer” never attended of rhodium-platinum have been em K x y " ; 
. P : ‘ Wo d for “ESIS 1 urnace E. : < « x . > - < 
an engineering institution nor pre ployed for resistance furnace windings, ' 
oe but rhodium wire and sheet still re * a 
sented a paper. \\ ho is to Wud main only laboratory products How ‘ . : ! : 
; : 1 f Re! aap ; : : fechanism for drawing large radii 
these men better than the above ever, one company apparently ts deter and diagram used in calculating the 
amed committee 2 mined to turn the high hardness and 


ae ier" setting 
beautiful white color of this metal to 

commercial use. On another page is 
ra told how rhodium is being used su 


' iple solution for this 
cesstuly as a plating metal. It doesn't 


take much metal to plate a waffle iron type of work. It is based on the geo 
“ ™ AKe much mete O plate < wate ron - 
More Rubber in Machines : 


may be a sin 





or a percolator, and see the effect! metric theorem which reads, ““Two 
Ni Good luck to them! right triangles are similar if an acute 
() 1] 1 714 1 = n< ~ . 
N] well known automobil ha nN angle ot one 1s equal to an acute 
its structur less than 270 rubber op 
Its structure no less than 270 rubber e angle of the other. Che tool should 
ar 4 . 2 Q . 2 4 > . . . e +° 
arts, torming IO pet cent oft the be designed to suit the size ot radii 
rey a 2 ay “An ‘ . . ’ 7 : 
weight and 3 per cent of the cost of AWAY WITII ELBOW GREASE most frequently occurring, or two or 
thea car . > trtal 2 | a 
the car. Out of the total of 141 Ib. wink ” ; more sets of disks may be made to 
of rubber 38 Ib. are in -alled GASOLINE filling station pumps ' ; 
sieactalintn Pe po Oe, nee eee have gone through a continuous de- enlarge Its capacity. 
mechanical” parts. Here is ample velopment. A few years ago motor- Construction of the unit is evident 
evidence that rubber is a valuable ized pumps, using explosion-proof from the drawing. The lead holder 
m:; ‘hi : ] nt motors, were put on the market It : ’ ‘ : ~s . 
I yon ne elemen ; a ; seems that last year non f these is a slide fit in the adjustable hous 
Rubber is used not only because it were “sold”; it was merely a matter ing which may also be locked with a 
s an excellent cushion, acting to ab- of taking the orders. One manufa setscrew Calculation of the required 
sorb) unpleasant ascuihia as and t turer marketed $500,000 worth f ; ; ; I 
sins _— — si oucae a “ - motors for these pumps, an examp!l qistance between the disks in order To 
revent their transmittal from part of the results obtainable from 1 | draw an arc of given radius 1s simple. 
to part, but is employed also to bush uct eng \ssumine that the diameters of the 
pring shackles and shock absorber smaller and larger disks are 14 
inks, the rubber being distorted by * 3 in. respectively, it is required to 
he torsion or rocking action. There draw a 22-in. radius. Distance K 
>, however, no sliding action between FORWARD BUT BEH assumed to be 11 het 
ither rubber or metal parts, and con- FORWARD-LOOKING | automotive sketch ; 
equently no lubrication is required. engineers now are glancing behind, s 4 »2-K aD 
, . ; 7 “ie 1 + ‘ } - +] a t writ} se Ri ~ ; 
he loading and character of rubber to Say, use Tae Gta Os Cars wee 1 1.5 in 
Q ; ; 7 engines in the rear, as mentioned tre pfinige 
sed is said to be such that the bush 00 lle Riese Psgaces Poss were tetlchamyinine’ nN 0.75 11 
ngs will last for the life of the car. their fancy and was much discussed then X a 
[hese are important facts, for the it the recent annual S.A.E. meeting flare ta 15 :O75 
Soto t] | t officially on tl m ; es 
ikely to mean that rubber can Pp aco ae tt a 10.6875 in 
Buses with engines at the rear are a Retin : os 
used to advantage at oscillating or already in the making, and it is pro! , 21.375 LU.08/ 5 
king bearings on many machines able that expe rimental “ars with su 10.6875 in. requit 
1; ; ar and 4 7] laybri an arrangement will be found befo: 
eliminate wear and to Make [ubpri- 
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Needle Bearings 
Developed in Europe 


A PROMISING = and — interesting 
dev Opment of so-called ‘needle 

bearing s been under way 1 
europe for sever vears \lthou 

re miblin: roller beat thes« 
bearings use rollers of verv small 
( ete have no cages, and often 




















Needle 


rocker arm 


the 
with 


made without 
placed 
shaft on 
on the other 

M. Pitner in 
paper French Society ot 
\utomobuile bearing 
acts somewhat like a floating bushine 
I-xcept in starting, when the rollers 
in mechanical contact with th 
raceways, the rollers do not turn on 
their own axis but, in effect, 


are separate races, 


11 


TOLC! 
the 
the bearing 


\s 


s being in contact 


hardened side and 


ay re 


one 


cle scribed by 
the 


I’neineers, the 


he bore 


are 


float in 
a thick oil film which surrounds 

on. all \lthough the 
shearing force of the film between the 
and tends to 
rotation of the rollers, a greater force, 
the the rolls 


side 


them sides. 


rollers raceways cause 


] 


| by of 


against the prisms of oil between them 


CAUSCE 


friction 


ind contacting with the greater part 
of their circumference, prevents this 
ri tion 
Wer ) ) th« 1 1 thi ‘ | 
| ‘ . ) Which resists s ( 
2 Ve, 
| REE had 
| P 
} 
f I 





(LIZ 


lhe film also prevents skewing of the 


needles or rollers, such skewing in an 


ordinary roll 


ler bearing without cages 


being the result of sliding metal-to 






Needles are made in 
to OF6 im. 


minded ends, and are given minimum 


metal friction. 


liameters 0.08 have 














Piston pin needle bearing with three 
rows of rollers 

end play, etween shoulders 
0.002 in. It is reported that pis 
pin loads as high as 7.800 lb. pe 
sq.in. have been carried on such beat 
ings, and that loads as high as 3,400 
lb. per sq.in. are carried regularly 


is 5,000 to 8.000 r.p.m 


S10 eds as high a 


Bearings split in a plane through the 


\xis, as on crankpins, are used satis 
is made for 


factorily if provision 


keeping the cap true with the other 


2 
half 


Decimal Dimensions 


By ( NCI | 


\RI 


neering Service 


THE man 


ing on interchangeable work 


who works from a draw 


think common fractions, but con 
verts the common fraction to a de 
mal before using, this taking coi 


siderable time. To overcome the dis 


advantages of the fractional method 
for dimensioning drawings the deci 
; could 


mal sub-division of the inch 


be In the 


decimal svstem the degre ( 


used. following outlined 


tT accu 


1 1 ° 


racv of each dimension is expressed 
} ] ] : ] . 
pv tye number of decim ] ces. tO 
] ] - 
| es are (¢ ¢ ( 
Alternative ar 


rangements of com 


mon needle bearing s 
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of the 
inch is used exclusively on all draw- 
standar 


The decimal sub-division 


I 


ings excepting where 
of 


S 


drills, reamers, taps and screws 
are used. The reason for using com- 
mon fractions here 1s to avoid con- 
fusion when calling for purchased 
ooiall 


parts if the articles are comme 


isted in that wav. 

Che limits of variatio ( 
ite ) the 11 mbet of cde 1 ( 
used, as tollows: 

Figures carried to one decin 


place (.0) indicate that the total 
tolerance is 0.1 or Q.05 


Kigures carried to 
(.00) indicate that the total 


is 0.0] or 


Places 


tolerance 0.005 


Figures carried to three decimal 
places (.000) indicate that 
tolerance is QO.001 or Q OOOS 
‘igures carried to four decimal! 


es OO000) indicate that the total 
llerance is 0.0001 or 0. QQO005 


Under the Plate 
AATING, as a process, 


the production department more tl 
the engineer, but designers certai 
are interested in the results secure 


thine of tl 
thing 


and need to know 


SOlz« 


. 1 i 1 
processes 1nvoived in order te 


intell 


Recet ( 


) prepare 


igent specifications tor the finisl 


irch 


creasingly evident that 1 


resez has made it 


repargatyi } 
reparation 


the surface prior to plating has a most 
mportant effect upon the results pro- 
\ 1 ° 1 7 7 ; 
uces \ chemically clean steel su 
face 18 a primary requisite tor go 
plating. If oxide remains on the s 
face prior to grinding, the whee 


mito rathel 


to grind part of it 
off of the surface. And such oxid 
though bridged over 

nucli from 
starts much sooner tl] 
would begin otherwise. 


Much scale 


ix ly 


inclusions, 


the plate, form whicl 


corrosion 


lan 


can be removed 


erinding, of course, but if a coars 
1 
abrasive is used, deep set es 
17 +} } t t 
Suit il 1) C] Le ¢ c S 
1 1 
must TOHOV eave hills \ evs 
. ' ‘ 
that disperse light and « e polis 
vel tt plating 
Circ I the ( Cctro 
rocesses recently develope ) 
O1ves cle bright surl ( 
sh ne ‘ } 
said to remove ONn1Ides ene Co 
the surtace as well as to re 
Hw the time and ti , 
Lil ce 1 iss Me « ( 


iIncide 
merely another indication that eng 
neers Heed o keep abreast (oT TLIO 


improvements in production mix 
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Non-Uniform 


Mechanical Feeding 


SMITH 


jineer 


By CHARLES F 


Consulting En 


] + 


SOME years ago, I designed the 


so . 
ustrated 


variable feed mechanism illu t 
below for the purpose ot slacking uy 
the feed of paper rolls when cutting 
ff tubes in the manufacture of 
bags. Paper bags cannot be cut with 
what is known as a striker without 
slackness in the tube. After cutting, 
he speed has to be brought back to 
the original rate. Another use to 
hich | have put such a feed is in 
onveying applications where a piec« 
is to be gotten out of the w: 
the next piece, and still 


Ot paper 


ll make but on 
for the rest of 


oO! operations. 


revolution the cvcle 
Referring to the accompanying 
shaft C has an arm D fastened 
to it and carrying a bell crank seg 
ment gear &. This segment gear E 
is driven by a stationary cam or ec- 
entric J’, 


1 ] 
racket. 


hgure, 


fastened to the fr: 
On the same 
sleeve gear G that is loose 
shaft and driven by the 
sear &. A roll segment H is mounted 
l the sleeve G. Gear ‘f for driving 
the upper roll / causes both rolls to 
unison. The roll 
can be varied to meet any 
of movement 


bell crank 


move 1n cams or 
segments 


condition required. 

a portion of the revolution 
is needed, either for above 
normal or constant speed, a roll 
ment be used 


roll, so that no action will 


If only 
slow or 
seg- 
full 
take place 
except when the segment is in posi- 
tion and the controlling cam or ec 


can instead of a 


entric is operating it. For example, 








if the movement required through 
90 deg. is faster than the normal or 
constant speed, the cam should have 
throw enough to move the sleeve gear 
90 deg. If the 


sleeve rear moves 
90 deg., and the cam is laid out to 
operate at YO deg., the seement roll 
will be caused to move through 180 
dee. in the time required for th 
shatt to move through 90 leg 
When the full roll is used unde 
the same conditions of action tl o] 


90 deg. and return for 90 deg., there 
would be left a dwell « | cd 

On the return motion, th you 

lose 90 deg. while the driving shaft is 
is turning 90 deg., so that the rol 
would be back in its original position 
when the 
the dwell. 


operating seg 


At this point, the speed 


ment comes ti 


is the same as that of the 1V1 
shaft. The cams can be varied t 
meet any condition or movement f 


1 


ward or backw ard. 


Identifying Drawing Changes 
By Joun F, HARDECKER 
Chief Draftsman, 
Naval Aircraft Factor, 
SHOP men deal with large 


> 


who 
crowded drawings, sometimes six to 
eight feet in length, often experience 
considerable difficulty and time loss in 
locating changes in the body of the 
drawing, indicated by witness num- 
that 
There is 


referring te 


~ 


bers change slips 


) 
accompany the drawing. 
also danger of overlooking some items 
when the particular drawing involves 
many changes 


A simple expedient used by a ] 


airplane manutacturer, is to place ad 
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B 
stock feeds can be arranged to speed up or slow down 


ditional witness numbers or letters 
along the upper 


bc rd T 


nargin outside the 
line, directly above the corr« 
the body of the 
the method fol 


on maps to facilitate quick location « 


sponding point in 


drawing, after 


Owed 


cities from corresponding 
designation. The shop man merely 
follows along this upper bor lI 
he finds the witness mark of the par- 
ticular change. Below the mat 
the body of the drawing, he « 
quickly locate the changed dim 
or detail. 
a 
Stronger or Lighter? 
By A. |! 

THAT time-worn ( 
merely adding weight to ts 

Lv< 1 habit of ( St 

S sl resort t V1 ( 

) TIe@SS \ it} ~ 1 ~ ~~ 

inv cases. Son S ( 
uch better expedi 

hanging the desig 
hat the possible stress appli 
ereatly reduced that the part actually 
an be made much light ( 
sequent reduction in cost 


\ case in point is thi rame Of 


iss ~~ L111 (>) (*s 
have constantly been increas 
weight to make them stiff en 1 
withstand twisting and otl tr 
Fortunately, some engineers ar 
beginning to think about 1 ( 
possible stresses on these structur 
by the simple expedient of mounting 
either the body or the chassis frame 
upon a three-point ppo Witl 
sucl ] arranven \ l > 1 - 
ire great educe ‘a! rhte 
tut i embers re eas ( 
TT } 
eS | 
ve Ne 
-_ 5X : 
| 
tat F 
G77 
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| 
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eyle by 


during a 
means of this variable-feed mechanism 


portion of a 
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ae The engineer of today must not 

only be able to design an efficient machine, 

but he must be able to predict with a fair 

degree of accuracy the various economic 
results that will be attained 

FrRaNK L. EDMANN, professo 

f mechanical engineering 

Columbia Universit 


Design It In! 


| product design calls for special- 
ized parts and units, die castings, and 


molded parts to be procured from specialists who 
make the development and efhcient output of them 
their special business. Thus, the designers and 
producers of the major product are considered to 
be left free to put their thoughts to work on the 
But this con- 
clusion does not mean that the product designer 


bigger problems of the machine. 


should leave the incorporation of the unit as an 
afterthought to be simply ‘‘attached.”” He must 
give it prime consideration and design it in as a 
working part of his own product if best results 
are to be obtained. 

[he designer of a certain automatic vending 
machine intended to incorporate a counter on the 
machine—in fact, a counter was a necessary factor 
in the sales value of the machine. But he com- 
pleted the design of his machine and got parts in 
production before he found that his ‘tattachment” 
would not give satisfactory service. The counter 
engineers were called in and received the tale ot 
woe. The answer was that the mechanism was 
attached in an improper place where it received 
tull force of a heavy blow. It was too late to do 


anvthing, and there was endless trouble until 


‘ - . 14d} 
reaesign could De made. 


\gain, machine designers sometimes express 


themselves as being unwilling to put themselves 
“at the mercy of the parts maker”’ by designing 
the part directly into the machine. This has 
happened more than once in the case of motors. 
No first-class product can be expected unless the 
designers consider in advance all operating func- 
tions of the machine. Let the engineers of the 
specialty manufacturers be treated as_ friendly 


consultants, and the results will show! 
t=] 


Co-operate for Quality Designers 


ee have been made that engi- 
neering graduates have not been grounded 
sufficiently in the fundamentals of product design, 
that they have no appreciation of practical re- 
quirements and are unable to apply the principles 
they supposedly learned. Much of the criticism is 
unwarranted, some of it is justified. 

Professors of machine design have long recog- 
nized that there is always room for improvement 
in the teaching of their subject. But there are 
many difficulties. Limited student’s time, the 
necessity for co-ordinating the work with that in 
other departments, and the question of best teach- 
ing procedure, must all be given consideration. 
More important than these are questions as to the 
portions of the subject to be stressed. 

As announced elsewhere in_ this number, 
teachers of machine design have formed a “‘clear- 
ing house’ to exchange ideas and information ot 
mutual interest. \ concerted effort is evidently 
being made by the college professors to meet thi 
demands of industry. 

Engineers in charge of product design can help 
materially by volunteering their criticisms of col- 
lege graduates, and expressing their opinions as to 
what should be emphasized in machine design 
courses. As David Ross, retired president of thi 
Ross Gear and Tool Company and now president 
of the board of trustees of Purdue Universit) 
expressed it, ““Why don’t you men who are criti- 
cizing the colleges do what I did?” 

It is not to be expected that every engineer cai 
devote all of his time to college administratio! 
But all can be of material assistance. Constructiy 
criticism rendered in the right spirit would 


fool 
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doubtedly be welcome and of mutual benefit. 
What do executive designing engineers demand of 
the technical school graduate? Is it skilled draft- 
ng, knowledge of standard design practice, or a 
thorough grounding in applied mechanics and 


stress calculations? Tell the “profs”! 


Too Cheap! 

UT of the radio industry comes a W arning 
that can well be taken into account by prod- 
uct designers in other fields. Designs of low- 
priced radio sets have been cheapened in some 
cases to an extent where it is impossible to receive 
the full scale of music or the range of voices. 
Broadcasting has been improved so wonderfully, 
says Radio Retailing, that outside the listener's 
house the air may be filled with music of perfec- 
tion of tone, but all that comes through to the 
owner of the ‘‘cheap”’ set is a short range of notes 
and distorted voices. ‘The marvels of modern 
broadcasting are lost in these receivers. 
No wonder radio is ina depression! The long- 
winded announcer of superlatives is apparently 
not the only reason why the radio is not used 
more. Perhaps some companies made sales by 
cheapening the product below the point of efficient 
operation, but, if so, will anything be gained in 
the long run? There should be a quality standard 
below which the designer of any product should 
not permit his product to fall. If a part of the 
market demands something cheaper, then it should 
be a thing apart—and so labeled by a cheap case, 
or otherwise, that it would not be detrimental to 

the sales of better-class products. 


Painted With Adjectives 
CORRESPONDENT 


say that the public has become exasperated 


rises in his ire to 


by automobile manufacturers who ‘continue to 
otter the same old product from year to year but 
painted with every extravagant adjective that 
could be culled from the dictionary. The auto- 
bile industry,”’ he adds, “‘is in need of some wise 


counsel, because it has clogged industrial and rail- 








road enterprise by its approximate stagnation. 


If there is power in the pen editors 
should address pertinent editorials to engineers 
and executives in industry who are always looking 
backwards and are loath to believe their product 
is not perfection.” 

It is a significant fact that the automobile com- 
pany responsible for certain of the most radical 
departures in design introduced in recent years is 
the only one whose stock is booming today and 
whose plants are working at full capacity to fill 
its orders. This company presented one of the 
most advanced designs at the show this year, and 
at the same time offered the new car at a price so 
attractive that sales have been phenomenal. 

When competent and progressive engineers ar¢ 
given a reasonably free hand and are backed by 
executives with vision and a live sales organiza- 
tion, there is no need to paint the product with 


adjectives in order to sell it. 


New Designs for Old 
(7 IMNIPLETE REDESIGN 
A but seldom attained. 


product often fail to attain the anticipated en- 


is often claimed 
Why does the resulting 
thusiastic reception? Sometimes, imagination is 
lacking; usually, some vital single detail has been 
overlooked. 


so established by custom and use that it is con- 


More often than not, that detail is 


sidered unsusceptible to improvement. 

For example, have not housewives objected, 
from time immemorial, to the burner and grate 
arrangements on gas stoves because of the difh- 
culty in cleaning them satisfactorily? Again, has 
not the been 
“Don’t that is a 
condemnation of the clutch design as well as a 
caution to the driver. Or still again, need all clock 
faces be flat, hence readable only from a limited 


usual first admonition 


the 


driving 


ride clutch !’’—certainly, 


angle, just because clock faces have always been 
that way? Finally, need coolant pumps on some 
machine tools be so inferior to the machines? 

Redesign must take every product element into 
consideration, no matter how established by cus- 
tom that element may be. New designs open new 
possibilities; only by utilizing each element to the 
full can redesign become a reality. 
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WHAT'S GOING ON— 
#, 


Trends In Product Design 


i DED lr \I fol DOWE] iwo wheelheads one 
= . : 7 , roughing, one finishing 
/ bowlers hi ve been under cts are mounted on the 
CUSSI by the Boiler Co Blanchard No. 16-42 
Con ittes ot the \.S.M.F may awutomiurtic aurfa« 
: - grinder rhe roughing 
Yroposed Specifications for lusion 


head wheel-control eali 
\ ) 29 sent ] ) ": eb 
\\ qdine, its printed 11) the \l ire] per may be so set that 
number of \lecl urical i ngineerihy it will always leave thy 


ot forth proposed revisions now sume umount to be re 
; : , : ‘ moved by the tinishing 
under the joint consideration of the 


\merican Welding Society and the 


wheel, Seven motors 
are required for the ma 
Borle r ( ode ¢ omnittee. The proposed chine, the base of which 
; : serves aus oa coolant tank 
cod Classies pressure Ve ssels mM thre . and cleanout hopper 
Classes, power boilers and ve ssels con 


taining noxious, poisonous or inflam 
mable liquids or gases, and two classes 
of vessels that do not contam dan + 


1 . a " ] 
verous liquids or gases. our grades 





of welding are recognized \ccord 

ing to available information, several! 

boiler manufacturers are alread 

properly equipped and prepared to IAMPERING with a= precision ball-— | <InILITY in) models has beet 

ahead with the fusion welding of bearing lathe center of the Ready gained in the new line of Servel Het 

drums for power boilers, yust as soon Pool Company IS prevented by cove ' metic refrigerators by the inte 
t 


s the proposed code 1s authorizes ing the clamp-nut locking set screw  changeability of 3 hases and 3 com 


In addition to its sweeping effect upon with a flush soft metal seal. The too! 


ol pressor units. Fifteen models ar 
° ’ 2 ~ Stas dees ‘ 1 , r ° ° ° ° . = 
the design of fusion-welded drums tor is guaranteed so lone as the seal re vailable. The chilling unit is finishe: 
. 1] dc : — ? . : ‘ hye 
power boilers, the code will PFrOvick mains unbroken in white porcelain On steel, and t 
EF Ar ] More Ve} ; ; . . . 1 
distinct impetus tor the more x cabinet liner is white vitreous pore 
. ° - } 41 ae 1 4 ] ™ 
eral application ot welding to the 1m e n tused on rust-resisting steel. 1 
‘ , . = 2 9 f nh ] -)] t 
nense and growing het Or unhred eCXxXt¢ IS Bone erited metal W 
j 4 f *e er > AGE 6 ‘ . ‘ 1 ie 
ressure vessels. It is reasonable to A Glance Over the Pages whit PVrOXNVITN fist Hardw 
uspect that manv tanks and= cot is heavy brass chromium plated wi 
“ners now designed for riveted cor 1. What materials are used for milk- <-094 nish \nother refrigerator 
: nace ' ae handling apparatus? p. 150 ae 
truction Will Nave TO He TecdesiQie ‘ nounced in Chicago, Incorporates 
ae ‘ ; 2. Why must accurate parts of some P , Se 
WETICE , aluminum-bronze alloys be made erating device, by Wilt 
breast ot competition. by precision die-casting or forg user pavs for his retrigeration 
ing? p. 151 rtis quarters lneidentally 
3. What is the common requirement nresent cet-un of the unit ocrves 4 
: ; ; ; in the design of all chain wheei nt 
| . eera90 ' () > : be tha , tre iti 1 } (111207 
J . r y Cal = . tooth forms? O. A3dzZ rgerauvan pr j tect EUG 
CIT\ LI OW DCINS ae sil 4. What is the general relationship sees led ) Sive a : 
¢ CC } 17 cage chromiun between thre dimensions of a wheel perzod, thus permitting the wus 
Hoy 1 are supplied in thre and its inertia? p. 159 EE eee Cee 
White nickled outsid © >», What are the four distinct tvpes ele RR 
Ss C¢ ICNICT ¢ hi ' SiS 
: Te of cellulose lac quers? p.- 163 
he s ( pot she Ot Outsid ] 1 ws 
, : s eae he 6. When did special apparatus fo 
side, and white | OuUtSIC testing strength begin to develop? N \ MIN rT tru 
cicle These cans have slightly p. 165 = tations s beme | { 
re much easiet 7. How should weld metal in a joint the Service Caster & Truck | 
’ 11 4 . at | 1, be disposed with respect to tite “he 3 
P 1) ind keel sanitat t il 111 f 9 n\ t tollows onventional 
ae neutral axes of the members 5 iain alc scatter 
Lricy » Nave nign re cured? p. 169 tru lesion, 1S equi} ped Wit HH 
mMmdentat , ‘ op 1] ] . 1] ] 
Ce I s s lt tions 8. What are needle bearings? p. 174 rolet eAarIMgs 1 ul wheels 
distortions likely to result trot 9, How will streamlining help train hardened steel double-row ball t 
, 1] . ee ” ° 
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Morors 


new 


Mack 


buses 


RAI and are 
witl models of 


ded to meet changing requirements 


11 


operators but involving few radical 


tures design Increased Ue 


] ] 
SSrbvlity lower UpKeECPp 


expense, 


; ; 
ater power per Ot weight, and 


re comfort for passengers ar 


the objectives said to be r 
e Paee,  m ee? aer 


LACK S LLCS 


‘Street Car Bus.” 


e windshield brought forward 


uliator, the engine recessed 
the body, and the driver's seat 
the engin Phus room tor 44 
Ler passengers 1S provided, \t 
st one bus manutacturer has a 
perimental model with the powet1 
placed in the rear Sor 
1 1 trucks ec stre lined 

mp has  imtroduce new — bod 
odels with sloping windshields and 


In. Increase in length, but only mino1 


finements in the chassis. 


automobail color Inde: 


We PONT S 


ts black, blue. brown and green in 


is order of popularity in February. 


vear ago the order read: brown, 
lure TTCS|N. black 
J 
OSSIBILITY of a change in 70 
ear-old mechanism 1s indicated in the 


Invention of ; 
ller for window shades 
the roller 
low-winding action until the shade 
wound up. \ micrometer 
then slows down the mechan 
sm and an automatic stop brings it 
to a standstill. This same stop acts 
s the lock to hold the from 
lipping. Rustless metals are used 
roughout. Patents are held bv B. 
lward Mesler 


a turret-type controlled 
When re 
ised maintains a silent 
cloth 1s 


SCTEW 


shade 








\ FALLING drop of water was taken as the basis for the high-speed 
train designs of Dr. Oscar Tietjens, Westinghouse research engineer 
He expects streamline design to cut wind resistance two-thirds and 
lower power consumption one-third at 80° m.p.h 
FLEXIBLE Mirrors are being made by \Wasuing Mact : wer prices 
a “Metal mist” process at the Cali- have recently been announced. One 


fornia Institute of Technology. The 
mirrorlike be laid upon 
metal, cloth, paper, rubber, or nitro 
the 
being of gold, silver, copper, or chro 


surface can 


cellulose membrances, surface 


mium—in fact, any ordinary metal, 
and such non-metals as quartz, fluor 
ite, and silver chloride. The process, 
developed by Hawley Cartwright, 1s 


performed in a vacuum. The gold, 


silver, or other material is broken 
into molecules by evaporation, the 
molecules then being “bombarded” 
onto the hase. Molecules are de 


posited in rectilinear propagation so 
tenaciously that even chemical reac 
tions do not dislodge them. uartz 
molecules may be deposited over th 


other coating to protect 


the surtacc 


indefinitely. The process will be usé 


- 1 
Tor resiverme reflectors 


principally 





FOUR-SPEED operation, steering the only 


mounted behind the operator are 
Patrol” 


highway maintenance unit, 


from engine to perform adjusting 


design points in the 


which 


an engine 
Auto 
takeoff? 


manual task, and 
“Caterpillar 


utilizes a power 


movements 


is the “‘Faultless’” washer, built to sell 
for $49.50, It has a full porcelain 
enameled tub, an enclosed gearbox 
with steel cut worm and worm geat 
running in oil. The agitator 1s cast 


aluminum. A lacquered steel aprot 
\ type mn the 
higher price range, $79.50, 
* \utomatic with 
tub ) stationary 
ottom type agitator. 


covers moving parts 


next 


the 


porcelain 
| 


Champion,” 
carrying a 
Che motor 1s 
mounted a rubber insulation base 


ittached 


on 


to a drawn-steel apron. The 


worm and worm-gear unit, clutch 
unit, and eccentric and pitman are ot 
the same design as those ink orporate cl 


WW) a 


higher priced machine 
sane Vv. but \ 


compan segment geal 


ind pinion have been substituted for 


th costher macl nes cable drive 
Segment gear parts are of laminate 
( | 1 rovide ety operation 
eration The t smission unit 
( S¢ ( SI ro il 
ssed ste S¢ ] rears 1] 
Y in O1 at SDE ( ()ueet Shi 
t ‘ ISS $909.50. ha 
VV S¢ nies rawn \I ie 
eta b. | eC ite] ? 
) ( r¢ rol ckel ite 
11 ( ) ( 
st ( 
On 
, | 
( leornt ) 
/ > | 
( ( 7 
( SPE ( 
, 
( 
1 hy 1 
( Caps at the il ( 
~~ head in the t be raditirsana thon aad 
ent clothes workit under 1t } 
reve! S Cf t ] 1 ) ( 
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INDIVIDUAL drive for each wheel, made possible by 


ONE interesting design improve 
ment in textile machinery is a high 
speed rotary-traverse winder having 
no reciprocating part for traversing 
the yarn lengthwise of the “package.” 
(cone or tube on which the varn is 
heing wound). There is no percept 
ible friction or strain imposed on the 
varn and it is therefore possible to 
run the machine at exceptionally high 
speed. A feature of the travel rolls 
lies in the construction of the grooves 
at the point where they cross. In 
order to insure that the varn will be 
cuided from one end of the package 
to the other and back again, and to 
msure positively controlled feed even 
at high speed, the grooves are formed 
so that the bottom of one is at a dif 
ferent level that of 
at the crossing point. 


from the other 
Also, the pro 
jecting point at the crossing of the 
is chamfered In order to 
insure uniformity, the grooved drums 
are molded of Bakelite For high 
speed and free and easy running, the 
traverse rolls or drums are 


erooves 


mounted 
on a shaft running in ball bearings. 
lhe only other revolving shaft is the 
stopping camshaft. which is 
turning, driven through a 
VCa’®’ 


slow 
reduction 


It requires a 14-hp. motor to drive 
one side of 50 spindles, or two motors 
for a full row of 100 spindles. It is 
claimed that 800 to 1,000 yd. per 
may be wound. \n endless 
fabric belt conveyor, chain driven off 
of the stopping camshaft runs under 
neath through the center of the ma 
chine to carry away the empty bob 
bins from both sides of the 


mun. 


machine. 
* 


Ixuipits at the Fifth Midwest 
Power Show held at Chicago clearly 
pointed out the present trend in the 
design of power plant equipment as 
a result of the use of higher steam 


split axles and a cradle 


motor mounting, is incorporated in the Lehigh Valley Transit street railway car 


pressures and l¢ mperatures. 


ing to Power, the 


indicating gage 


\ccord 
exhibit included an 
for pressures up to 
5,000 Ib. per sq.in.. having a Bourdon 
tube bored out of a special steel alloy 
designed to give uniform expansion 
and contraction throughout the entire 
range of the gage; an alloy steel helt 
cal movement for recording gages, of 
one-piece tubing, all-steel and _ all 
welded; flow meter hodies for pres 
sures up to 5,000 Ib. per sq.in., made 
of heavy, seamless, open-hearth tub 
ing with flanges and top caps made 
from solid blocks of steel. New de 
signs of lubricated  quarter-turn 
cocks and gate valves for pressures 
up to 1,500 Ib. per sq.in. were shown. 
Two companies exhibited systems us 
ing Selsyn motor-operated 
control valves. 


remote 


electric radiators 


PORTABLI 
duced by the 


tro 
Industrial Manufactur 
weigh but 19 Ib., vet 
have a radiating surface of more than 
1,800 sq.in. 


ing Company 


Sections are of 
baked black japan 
Indges are trimmed in nickeled brass, 


sheet 
steel, tinished in 
the carrving handle is of aluminum, 


and legs are of malleable iron. 


e 

\N UNUSUAL expansion joint for 
high-pressure service has its elastic 
elements made up of 34 per cent 


nickel-steel annular disks welded at 
the edges. After being assembled by 
welding, the element is heat-treated to 
secure an elastic limit of 175.000 Ib 
per sq.in. The disks are of S.A.}T 
2335 nickel steel. 


fue Wicaco 


internal precision 
grinder 


the wheelhead motor 
mounted below the carriage to mini- 
mize vibration. 


has 





+ PRODUCT ENGINEERING 


\IRCRAFT manufacturers are look 
ing forward hopefully to the Detroit 
\ir Show where many new models 
will be exhibited, including several 
light planes intended 
production One such single-seate1 
plane, the “Flying Bull Pup,” built by 
the Buhl Aircraft Co., has a thre¢ 
piece all-duralumin monocoque fus« 


for quantity 


lage with integral fin, presumabl 


With a 45-hp. Szekey 


engine, this plane is said to consume 


stamped out. 


only three gallons of gasoline an hou: 
while traveling at its cruising speed 
of 76 m.p.h., or less than most light 
automobiles. A trend involving more 
amphibian planes also is anticipated 
(ine of these is a new cargo plane. 
commercial 

offered by the Douglas -\ircraft Con 

pany. It is powered by two 300-hy 

Wright engines mounted above tli 
main wing in nacelles, on top of whicl 


the first for use to b 


is a small removable auxiliary wing 
having 48 sq.ft. of area. intended t 
smooth out flow and to reduc 
landing speed. The hull 1s constructe: 
entirely of flat Duralumin sheet an 


air 


open channel sections. This shy 
weighs 5,605 lb. empty and carries 
2.395 |b. of useful load. It has 


60-ft. wing span. Planes more attrac 
tive in appearance as well as capabl: 
of higher speed will be seen at the 
show, as these are recognized as fac 
tors of importance in effecting sales 
To permit of higher speed, engine 
power been increased in 
cases without weight increase. 


has man 


Expenditures 
For Industrial Research 


KSEE ARCH expenditure per plat 

for all industries in the Unite: 
States averages $44,500, according 
the National Ex 


penditures for research per plant pe: 


Research Council. 


vear for some of the more important 


industries are as follows: 
Averageé 
Annual 
Researcl 
Expenditu! 


Industria 


Chemical and allied products $105,00' 
Automobiles .. ee 100,008 
Rubber and its products 100,00! 
Metal-working plants ‘ 68,30 
Food and kindred product ; 47,00 
Paper and pulp........ 38,40! 
Textiles Sar 20,001 
Rolling mills and steel plants 16,206 
Leather and its products 15,20° 
lumber and its products 13,60! 


\verage expense for research pe! 
cent of capital invested for all indus 
tries for which data available 
1.03 per cent. range 0! 


was 


The 


Was 


variation was 0.04 to 2.04 per cent 
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Standards and 


Specifications 
standards 


pee ULATION | ot 
for electric welding apparatus, 


ncluding definition of terms, class! 
fication, rating, heating, efficiency, 
test methods, standard 
variations in current and voltage, and 
nameplate data, is the proposed scope 
{ the new project under the spon- 
sorship of the A.I.E.E. and the Na- 
tional Electrical Manufacturing As 
sociation. 
Personnel of 
on 


dielectric 


the Sectional 


transmission 


om 
nuttee chains, 


sprockets, and cutters has been re 
orted by the A.S.A. The scope ot 
the project is the formulation of 
\merican Standards for transmission 
roller chains and sprocket teeth, based 
mn the standards already adopted by 
the A.S.E., A.S.M.E., and the Amer- 
ican Manufacturers’ Associa 
tion, and a study of the possibility 
of standardizing the so-called silent 
transmission chain sprockets 

Proposed American Standards for 
hose couplings and screw threads for 
all connections having nominal inside 
diameters of 4, 3, 3, 1, 14, 14, and 
in., has been released for general 
criticism and comment. ‘The propo- 
sal includes the form and pitch of the 
thread in addition to dimensional 
tables for hose couplings for steam, 
water and air services (fine threads ) ; 
ind hose couplings for certain other 
pplications. The basic form of 
thread is the American National 
Standard, having an included ang 
of 60 deg. and truncated at top and 
bottom. 


Gear 


) 


Proposed American Standards for 
rotating air cylinders and adapters 
\.S.A. B5g1) one of the series of 
standards sinall 
hine tool elements 
cently by a Technical 
the A.S.M.LE 


and ma 
completed re 
Committee of 
Sectional Committee 


for tor Is 


THE BUHL “Flying Bull 


Pup” 





single-seater light 


lools and Machine 


1S being distributed tO 11 


on Small 
elements, 
dustries for criticism and comment 

(he following proposed Federal 
Specifications have been partially re 
vised and 
resentative 


are being submitted to req 
manutacturers for cot 
ment and criticism. 
Specification No. 571 on 
studs, 


DOLLS, 1 


tap rivets, and 
therefor. 
Specification No. FF-N-101_ on 
nails, spikes, staples, and tacks. 
Specification No. Tl 
rust-preventive compound. 


“Clearing House” 
For Design Data 


_ HERS of Machine 


in colleges and technical schools 


Design 


have tormed a“ 
purpose ot 


Clearing House,” the 
which is to exchange 
problems in machine design, research 
data, ideas as to methods of teachin 
informa 
Material 
members 1s 
Prot. Frank | 

l-idmann of Columbia University, and 
mimeographed copies are distributed 
to the members. 


machine design, and other 
mutual 


contributed by 


tion Ol lnterest 
the 


to the chairman, 


11T 
Selil 


Meetings 


rhree-M-Congress 
nance, and 
gress and 


Management Mai 
Materials Handling Con 
Second National Industri: 


Equipment Exposition, Cleveland, Ohi 
April 138-18, 1931 In the Arena an 
Ixxhibit Hall, Cleveland Public Aud 
torium Information from the A.S.M.1 
29 West 39th St., N. ¥. C 

\merican Society of Mechanical Engineers 
—Calvin W. Rice, executive secreta! 
29 West 39th St., New York. The 
following meetings ure scheduled 
Semi-Annual meeting Birminghatr 
Ath. Apr 20-23, 1931. National 
\eronautic Meeting, Baltimore, Md., 
May 12-14, 1931 National Applies 
Mechanics Meeting, Purdue 1 ersity, 
Lafayette, Ind., June 15-16 

American Foundrymen’'s Association \1 
nual convention and exhibition, St 
Hiotel, Chicago, May 4-8, 1931, ¢ I 
Hoyt, West Adams St., Chicago, 

retary 





plane 
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News of the 
Metal Markets 
(C YPPER, selling at around 101 
4A March 19, is going principally 
fabricators buying conper at current 
1 | -- eee 
evels against shipments of. finishe 
products to consumers. Export bu 
ness is comparatively dull. Febru 
production, dav by dav. was highet 
than that of January. and increased 
Soviet copper production Is probal 


these 
Inlitv of sudden price change remote, 
although t f 
the 
are 11¢ 


combine to make 


, 
the poss 


here 1s general feeling that 
trend is upward. 
thei 


and there is a great 


Brass interests 


takings sheght 


reasing 


er quantity of wir 
business expected this Spring, accord 
ing to Metal & Mis SF Bi sohnte 
LEAD statistics seem to indicate litt 
change in price, for stocks are still 
increasing, sales are small. and the 


London market is weak. P, 


. rices were 
round 4.5¢., New York, on March 19. 
with price concessions being made to 
consumers in unfavorable geograpl 
| \\ it] thre 


. ; 
ICAal hrocations 
produce rs toward 


seem 
apathy of curtail 
lack ( 

orroders, and 
battery builders, there seems little to 
indicate a price chi Febru 


ANY ¢ 
highe SI 


ment ot production and the 


sales to babbitt make rs, ¢ 


SOON 


ary s sales, were, however, 


since those of last November. In 
creasing attention is being given to 
use of lead as a vibration dampene: 


for buildings 


J.IN( Sellers teel that the 


Situatio1 
is slowly improving, hence hesitate to 
push sales at the 4c. level. Productioy 
has been curtailed, indicating price 11 

he promised 
Ikuropean curtailment occurs. Marcel 


creases as soon as t 


stocks were up, howevet 


Tin demand is dull and prices ar 
comparatively stable at around 
in spite of the agreement to limit pro 


duction 


1 
a 
aad 


February visible stocks in 
creased, though this is interpreted as 
an effort by producers to produce as 
much tin : 

tailment agreement went into effect. 
Purchases inal 


as possible be fore the 


C111 


are princin: for mnie 


INDIUM 
metals, white, lustrous. soft, ductile, 
and meltable in the heat of a match, 
has long baffled those who tried to ex 
tract it from its ores. During the past 
ie Grasselli Chemi 
cal Company has succeeded in ex 
tracting a pound 
about $7,000. 


1 


7 
month, however, tl 


Ot it, at a 


cost ot 








182 


IN THE 


omnted directo. t the recentiv created 
Resear lfoundatie t Purdue U1 
Cl tv. 

\. Tl. ARMSTRONG, consulting engi 
eer of Schenectady, Y., spoke on 


\larch 20) 
Li cal 


electrification” 
before the Lehigh Valley 

On, \ a M.IE. 

Dr. A. E 
fuel and lubrication 
Standard Oil) Development 
Elizabeth, N. is placed 
of the knock-testinge Jaboratoi 
the company at Westfield, N. J 


BRANDEIS has 
ot 


Railroad Ol 


Ser 


charge Ol 
ot 1 
Company 


BECKER, 10 
section 
has been 
charge 
] ] + 
| CIC ( 


I UGENI en 


. 
the Lundie Engineering 
( orporauion, Ni W 


late Dr. John Lundic | 1} 


president 
York, to succeed thi 


\R) 


RON ha been elected 1C¢ presiden 
Hoy CLARK, engineet 1 the Cleve 
land otlices ot thr (Cleveland (Ohio ) 


Wire Spring Company, has been tran 


ferred to the Detroit staff in an eng 
neering and sale S C4UPac}it 

RED CLIFFE, chiet enginee) th 1 
Laycock Engineering Company, Ltd 
Shefhield, England, has resigned to I 


| 


come designer with Tecalemit, 


london 

\ucustus Woop, 
and works man; 
Works, Hamilton, 


] company as 


formerly chief en 
iger of the 
Ohio, 


gineel 
Pool 


turned 


has re 
the 
enginee! He 
neer and works manager in 1920. 

(GEORGE J\. 
vith 


Ul 


to consultins 


chiet ene) 


resigned as 
Crosspy, design engineei 
Steam Motors, Inc., But 
has become a design engineer 101 
the Super-Steam Products Company, 


Prenton, N. J. 


> 1 
Brooks 
1 
Lalo, 
Ine.. 


has 


Crouch, 


the 
York 


joined 


New 


GEORGE FF. Croucn 
ot Young & 


hrm 


City, engaged in the engineering, de 
signing, and selling of marine engines 
and boats. In 1925, Mr. Crouch be 
CAM vice-president of the Horace E. 
Dodge Boat Works, Detroit, and in 
1930) president ot George IF. Crouch, 
Ine., Middletown, Conn. 

CLARK P. Ponp has been appointed 


vice-president of engineering and sales 
of the Truscon Steel Company. lle 


was formerly connected with the David 


Lupton’s Sons similar 


( OMWIWDAaANY 11) a 
Capacity 


KEX BE ol th Crenerial 


electric. = Company spoke on “The 
Relation of New \lachine Tool Design 
o the use of Tungsten Carbide and 
\nti-Friction Bearings” at the March 5 
int ing of the Bridgeport Local 


Section .\ 
nd local 


ther technical societies 


S.M.E., the Engineers’ Club 


ns ot 


SeCTL 


VENUSWAMI IYENGAR, assistant supe 


of the 
(sovernment Industrial Institute at Ma- 
dura, India, resigned become 
engineer in charge of the workshop of 
R. Patel & Company, Madras, India. 


intendent of the motor 


section 


1 
Nas to 


SPOTLIGHT — 


(CHARI RUM, tormerlyv chiet 
pector « he Murray Corporation 
\n erica heen made veneral 1) 
intendent te cceed William iN 1 

ITAROLD GATES, formerly pla 
engineer ¢ the Hudson Motor ¢ 
Company, lomed \lechanice 
Handling Svstems, Detroit. 
engimneet 

\I. O. GrirF itn, te eC chiet eng 

er OF 4 er pla with the Crosle 
\ireratt: Company, Cineimnati, has be 

me a test enginee with the Stanwoor 
Corporation, Covington, Ky 


i 











William L. Batt 
% 
| 
Augustus Wood | 
| 
. 
AHHH 
| 


Clark P. Pond 
* 


* PRODUCT ENGINEERING 


Dr. Wittiam J. Foster, 70, Schen: 
tady, ‘.. \ - 
Medal ot the 


has received the Lay 


= ml Ie ee tor Bs a 
tributions to the design of. re 
Iternating current machinery.” 


] 


, 
be presented at the Su 


Ne. if Z-20 L)y 

tired consulting engines t ( 
eral Ilectric ( ompany 

}OUN r CsATY | ie 

neiner , the Bound Brook (NX 
Oil-Less Bearing Company, ha 

similay position wit! thre La 
Company, New York City 

MATTHEW P. GraHAmM, who bec 
itnliated with Phompson Products. 1} 
1 2 
Cleveland, in 1922, as chief engine 
ind who has since been appointed 
tory. manager, has recently been 


pointed yenel 
plant of th 


poration, a 


al Manager oO! the Dety 
Vhompson Products ( 
subsidiary, 


kRANK M 


LLAWwt \ has bee 
chiet ] 


ONted engineel and 
hanager ot the .\utomotive & \I 
Division ot thre \lorse Chau ( 
Man Detroit an Ithaea, N \ 
Yn S. Hernricu, until re 
chiet engineer wit the Aeron 
Klenu Corporation, Keyport, N 
joined the Bendix Research ( 


ion, East Orange, N. | 


I. Hlirsurectp, chief of re 
the Detroit Edison Compan 

n “Research in Industry” at tl 

24 meeting of the Philadelphia | 

A.S.M.E. 

LLODGKINSON. Cc 

the Westinghouse Elect 

east Pitt 


} 


Section, 
FRANC! 
engineer ol 


\lanufacturing ( ompan 


burgh, Pa., has been warded 
Williams premium, an outstandi 
british engineering honor. Mr. [od 
kinson is an authority on steam tt 
bines and marine machinery and 


sclected for the award by the Instit 
\lechanical 
submitting the 
in the proceedings 
tor the period 1925-1930) 
Mr. Hodgkinson’s paper 
“Journal Bearing P 4 
CLARENCI \. ELuBErT, 
automotive engineer for the Hall-S: 
Motor Car Company, Berkeley, Cal 
has DeVaux-Hall M 


Corporation, Grand Rapids, Miel 


1On OT 
lon for 
published 


Institute 


Ol 


1 
clusive. 


on ractice. 


joined the 


I 


engineel 


" 1 1 , , 
h. H FFORD Nas heen electec 
president in 7 
1 \ 
the Monare 


charge of engineering 
] 


h Governor ¢ ompal 


trot LI was previou reneyl 


, 1 1 ‘ 
Robert College, Istambul, has be 
pointed esearch sociate 

> ‘ 
bureau P| Standards \Wasl 


Lewis D. LInpemut col 
been 
president and general manager of 
Marine Steel Corporation, New 

Lity, 
resistant 

plications. 


engineer, has appointed 


vi 


alloy steels in = marine 


Knegineers of Loi 


best pap 


previousl 


to develop the use of corrosio! 






1931 ¢ 
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FRANK J. JescHKE has joined th 
utto Engineering Company, Detroit 
r. Jeschke was one of the originators 
{ production cylinder honing and was 
vith Hutto from the beginning of the 
mpany in 1923 to 1927, when he 
rmed his own company, the Jeschke 


1 
| 


} 


iol Corporation, later merged with 
Micromatic [lone Company 

Dr. C. HH. Lorie, specialist in toundry 
earch, assisted by CrLypbE | Wit 

\Ms, will have charge ot the researc] 


rk in connection with a_ project 
lanned by the Ohio Steel Foundry 
Company and the [Battelle Memorial 
nstitute. The project includes a cot 


ehensive study of steel foundry prac 
ces With a view to developing ot 
provements and economies i 
ndustry. 

Louis .\. LyzeENGA, tormerly a too 
signer with the Hudson Motor Car 
Company, Detroit, is now at work as 
private experimental and production 
engineer in that cit 

FREDERICK W. MIERKE, for the past 
two years turbine engineer with the 
(seneral I-lectric ( ompany, Schenec 
dy, N. Y., has joined the engineering 
epartment of the Beloit (Wis.) Iro1 








irks. 
RateH Mop kno Chi 
gO consulting engineet nd hold 
the John Fritz medal, Franklin 
edal, French Legion of Hon 1 
veral honorary degre iJoctol 
neineering, received the Washington 
ird tor 1931 “for his contributior 
ansportation through superior skill 
nd courage in bridge design and co 
struction.” The award is made by. the 


Washington Award Commission, which 
‘onsists of members of the Western So 
ety of Engineers and the four founde: 


ngineering societies. the \ Seca 


S.M.E.., A. MLE. ind A 


1 


fk. ID. Newrury, general manager ot 
unery engineering of the Westing 
house Electric & Manufacturing Com 
pany, will deliver a paper on “Improving 
Drafting Management” at the National 
Management Meeting of the A.S.M.E 


1 
] 


in Cleveland, April 13-14. 


] 
~} 
AlCl 


D. C. Prince has been appointed en 
vineer of the Switchgear Department 
of the General Electric Company, Phila 
elphia, including supervision of switch 
gear research activities at Schenectady. 

W. S. PritcHarpb, previously experi 

ental engineer with the Motor Prod 

“ts Corporation, Detroit, has becom 
ctory manager with the Detroit Ai 
aft Corporation. 

James W. Owens, director of e1 
ering of the Welding Engineering 

Research Corporation, New York 
itv, spoke on “Residual Stresses” at 

March 16 meeting of the Philadel 
ia Local Section, .\merican Welding 
cietv. 


1g 1 


Harry E. Zuck, formerly assistant 
vestigator in the department of e1 


v1 


ering research at the University of 

lichigan, Ann Arbor, has become an 

O1 experimental engineer with the Lycom 
ing Manufacturing Company, Williams- 
port, Pa. 








engineering Service 


engine and chassi 





F. D. Newbury 





of pneumonia, 
the organizer of the 


James W. Owens 
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NEW MATERIALS AND PARTS 


- 


Reeves 
Inclosed Transmission 
STANDARD internal 


Operating 


parts of the Reeves transmission are 
totally inclosed in a compact, at- 
tractive, and symmetrical cast iron 


housing, as announced by the Reeves 
Pulley Columbus, Ind. 
This inclosure atfords complete pro 
in all machine applications 
the operating parts ot the 
must be guarded from 
water, live steam, chemical fumes, or 
Easy access to the interior 
is provided by U-shaped recesses in 
the sides of the bottom section, and 
permit the removal, as a unit, of the 
operating parts, including the bear- 
ings of the two shafts, as well as the 
shifting and belt-tightening screws. 
Removal of the lid from the cover 
section permits minor adjustments, 
inspection of the internal operating 
parts, or installation of a new V-belt. 

feature of the 
transmission 1s_ the 


( OMpany, 


tection 
where 
transnussion 


abrasives. 


\n outstanding 


] 


» 
Reeve S inclosed 


MWMaprovement 


AND 


ENGINEERING 
EQUIPMENT 


in lubrication tacilities. 
lubrication ot all bearings 
through 


Complete 
force feed 
] 


IS ac 


‘complished 


fittings located in two recessed panels 
at one end of the transmission. From 
these eight fittings rigid copper tubes 


lead to the four radial shaft bearins 
and flexible copper tubes lead to 
four thrust bearings fitting around 
the disk hubs. By means of openings 
from the thrust bearings, the lubri 

forced into the spiral 
the disk hub bores. thus 
lubricating the disk hubs, 
Each transmission is 
shipped with all bearings and con 


cant is also | 
grooves of 
shatts, a 
driving kevs 
necting tubes packed with lubricant. 
Lubrication is necessary only once in 





every 30 to 45 days, depen upon 
the type of service. 

The transmission 
is built in six sizes, covering from 
fractional to 10 hp. requirements, in 
all speed ranges. It can be mounted 
on the floor, ceiling or in the vertical 
position. 
modates adjustable motor rails and 


inclosed Reeves 


The cover section accom- 


on which a complete mo 


. one) 
CrOsS-Talls, 


+ 


tor unit or auniliary 
unit may be mounted for var 


uirements « 


] 


f machine speed control, 


1 

These rails are bolted to each side ot 
the outside th 
space occupied by the lid of the cove: 
section, leaving the lid entirely a 
cessible for removal. The cross-rails. 
on which the motor is mounted, ar 
ted for adjustment, and wil 


transmission cover, 


also slot 
any design or type of moto 


} 


1e proper horsepower to 


“Plasket”’ 
Packing Material 


THREE grades of a plastic, non 
drying packing material, known as 
‘“Plasket” are being marketed by the 
A. & E. Company, 540 N. Michigan 
Ave., Chicago, Ill. Plasket No. 1 1s 
for packing pipe joints, flanged or 
threaded, for saturated and super- 


heated steam, hot and cold water, air 


liquid 


eas, brine, and 


ammonia 





Left—lInclosed 
driving motor. 


Reeves 


Variable-Speed Transmission, equipped 


with 
Right—Top cover of unit removed to show the force-feed lubrication system 


motor base and 
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Grade No. 2 is for sealing joints 
where gasoline, oil, tar, paraffine, and 
unmonia gas are present, while grade 
No. 3 is for general purpose use. 
[t is said that the material will func- 
tion under vibration and will with- 
stand expansion or contraction of 
the adjacent parts. It is unaffected 
by any of the substances with which 

comes in contact. Because the ma- 
terial remains plastic indefinitely, th 
joint can be demounted at any time. 
Plasket comes in cans of from 5 to 
25 lb. It is applied with a spatula or 
putty knife. 


Master 
Geared-Head Motors 


Motors incorporating speed reduc 
ers are available in parallel-shaft and 
right-angle-shaft designs from The 
Master Electric Company, Dayton, 
Ohio. The parallel-shaft type is built 

1 sizes from 1/30 to 5 hp., in single- 
hase and d.c. models, and from 1/30 
to 20 hp., in polyphase models, with 
nterchangeable frames for the same 
horsepower and speed in different 
types. The parallel-shaft type is 
available in multiples of 0.25 for any 
ratio between a maximum reduction 





Master Geared-Head Motor of 
parallel-shaft design, available 
in sizes from 1/30 to 20 hp., and 
employing continuous-tooth her- 


ringbone gears 


ot 6 to 1 and a maximum acceleration 
of 2.5 to 1 of standard motor speed. 
It is equipped with anti-friction bear- 
ings throughout. Gears are of the 
continuous-tooth herringbone type. 
Both gears are of steel. Where 
uietness is essential, a composition 
ear can be supplied. The gear hous- 
ng can be arranged so that the shaft 
projects in any one of four different 
positions—either at the top or bottom 
on the vertical center-line, or to the 
right or left on the horizontal center- 
line. An oil-seal arrangement is pro- 
vided, necessitating lubrication only 
it 1,000-hour intervals of service. 


Phe 1 oht negie-s ) . 
built in sizes from 1/30 to 5 hy 

: ] = ae 1 ; . £I/ « 
single-phase and c.. and 1/3 ) 
10 hp., polyphase, With imtel 

1 De ae 1 1 
able frames for the sar lOTSse] 
. ] ~ ] +1] Pe & + 
and speed in the differet tvpes 
Standard ratios 1 e trom 8 to 1 
/Z to | 1 nine steps his 1 

A 
, ; 

uso equipped W th ant Iriction | 
nos t] ) rhou ) Cl | VS 





Master Geared-Head Motor ot 
right-angle shaft design, avail- 
able in sizes from 1 30 to 10 
hp., and utilizing a worm gear 


rear reductior Phe worm-g 

ing can be arranged so that the shaft 
projects in any one of eight different 
positions—on either side of the hous 


ing with the housing at the top o1 
hottom on the vertical-center line. o1 


to the right or left on the horizont 


center-line ry { uso | 
, 
oil-seal arrangen 
° 1 
IeCeSs wo wri t 


Globe 
Stainless Tubing 


THE Globe Steel Tubes Company 
Milwaukee, Wis., has organized 
subsidiary to be known as the Globe 
Stainless Tube Company, to carry on 
the business of engineering, desir 
ing, and manufacturing stainless steel 
tubes and tubular installations for 
corrosion and heat-resisting purposes 
Sales will be handled through the 
sales offices alreadv established 
principal cities by the Globe Stee! 
Tubes Company. 

The stainless tubes are ava 
a range of compositions. The 12-15 
per cent chromium alloy is furnishe: 
in tubes from 3 to 14 in. outside 
diameter. In the 15-18 per cent al 
loy, standard pipe sizes available 
range from # to 5 in., together with 
In the 18 
chromium, 9 nickel, and 0.07 carbon 
alloy, pipe sizes range from } to 5 


miscellaneous tube sizes. 


SS 


in., together with miscellaneous tube 
sizes. In the 18 chromium, 9 nickel 
and 0.12 carbon alloy, tubes up to 


185 
+ { { () 
( ( \ Wes 1 
\ ( i= mo 5 ’ 
{ ~ 1 T | 
Monitor 
Lotrip Switch 
REVERS () ()] 
| l | y 
revi ra ) rs 1s 
é' 
functio ot tie orl Switch dal 
1 | 
nol r D\ Vout Contre 
\ 
Co \ ) Md In oper 
tio Ss sy tically : 
me 
conti Ss tl lrom the ( ust 
befor comes to res Pheretore 
( D Swit - uly 
rhe iWplcations W ] ei. 
aa 
Salil st be prevente 
1 . 4 ° 
ne Lott  switcl CONSISTS O l 
contac W 14 ( ( ( 1] I 
+ ] ~s 
LIX lie ( ( 1 | CO) 
; 
tac S\ teh S ( i ciosed ) pre S11T¢ 
trom an arm mounted on a frictio1 
¢ 1 . ] ] . - +e . + . 4 
ring and carried by a rotating shaft 


driven by the motor to be controlled. 
Normally, the friction ring slips and 


bin 


the arm exerts no pressure on the 
contact arm, but when the speed of 
rotation decreases to a detinite low 
value, a quick-action centrifugal reg- 
ulator throws a clutch that applies 


friction to the ring, and thus exerts 


the pressure necessary to close the 
brake contactor circuit. This contact 
remains closed until the brake circuit 
comes into action and _ the motor 


slows down to the critical trip-speed, 
when the centrifugal regulator snaps 
back to its normal position and the 
brake circuit is opened, disconnecting 
the motor from the line. 

The whole mechanism is enclosed 
In a cast-iron case provided with 
mounting feet and a drive pulley. 


The Sani switch can be used for 


1 ° ® + 
braking in either direction, or in both 
a. ~l- : ] P 
directions by changing the arms 
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Brown & Sharpe 
No. 55 Rotary Geared Pump 
BALL 


bearings and 


spiral gears are 
employed in the No. x0 rotary eeared 
pump announced by the Brown & 
Sharpe Manufacturing Company, 


Providence, R. I. Vhis pump replaces 


the No. 5 previously manufactured. 
Improvements in the design and con 
par 


ticularly applicable for supplying oil 


struction of this pump make it 


under pressure for hydraulic opera 
tion of machines. The cap, stand, and 
reinforced. 
been added 
the clamping ettect ly 30 per cent and 
permits the high 
without danger of blowing 
kets 


housing are lwo 


} 


more 
volts have ‘This inereases 
use of pressures 
the 
Phe snetion port, including the 


mas 





been made larger Li) 


has 


tap, 
permit free entrance of oil. Changes 
in the discharge port to 
the load on the bearings, and 


tend nD 
nuze 
thus cause them to wear longer. 


The No.°55 pump at 1,200 r.p.m 


lelivers approximately 36 gal. pet 
min. at 100-Ib. pressure. The pump 
s also suttable for Diesel-eneine 


lubrication 


‘“Speedage” 
Fabric Belt 


ENDIESS woven fabric belts hav 
heen placed on the market by the 
Hl. Gilmer Company, ‘Tacony, 
Philadelphia, Pa.. under the trade 
une of “Speedage.”’ hey are es 
pecially designed for high-speed 


are furnished 

weights 
rent s of ply. They 
can be used on pumps, compressors, 


and heavy 
number 


erinders, drill presses, routers, cary 
ers, and polishing or buffing machin 


ery. There is no high point in the 


NEW MATERIALS AND PARTS 
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belt to produce vibration when operat 


ng at high speed 
} ] 


reduced by applying “Gilmerite.” 


: Y ae , 
Speedage” belts in the light and 
.. + ] ne e 1 . onan 
nedium stvles are made in widths 
7 , amy 2 ° 1 
from -=*- to 10 in... and in the heavy 
stvle in widths from 4 to 10 in. 


“Pitter” 
Improved One-Way Clutch 


IMPROVEMENTS tending to sim- 
plifv the construction and make it 


t 


more wear-proof have been made in 
the “Pitter” one-way clutch manutac 


tured by I 


the Universal Gear Corpora 
tion, 327 S. 


LaSalle St., Chicago. 
The device was previously described 
in the August, 1930, number of 
Produ [ } NECKUNG. | ike the orig 
inal design, the clutch locks and re 
leases instantly and will not slip. The 
oreater the load, the tighter the locl 
becomes. 

The clutch consists ) a cen 

forged steel hub, on either side Ot 


which are two hardened and ground 
hardened and 


le eround 
outer steel race : and 


three shoes, with 
toggle members to lock them between 
the innet d outer races. In th 
redesigned clutch contact between the 
shoes and races takes place through 


allov-steel inse rts, Case 


hardened and 


erounc. aring contact presents 
area against both the 


Inner and the outer 


a large surface 


instead ot 


rTaccs, 





contact, and redu 


He Contact, ANd Teaduces the utili 
7 } 
and adds to the 


Wedging of the 
arms or. by 


shoes is by tog 
struts, 


— ; 
rounded ends to 


which have 
Insure ample cot 


tact area in the shoes and in the steel 
hub. Pins tormerlv used to hold thes 
members in place have been elini 


nated from the design, and compres 


sion springs now replace the tension 


members. They keep the shoes in 


Slip can be further 


light contact with the races and take 
up wear. Thus, the clutch is guaran 
teed not to slip after extended us 

All parts operate in oil, and al 


movements take place when there is 
no load. When the 
applied, relative movement has ceased 
The number of times that the clute] 
can be started and stopped with the 


driving load is 


shoes locking and unlocking is prac 
tically unlimited. Wear is negligibl 
and the parts have been designed t 
be stronger than the connecting shafts 

The Pitter clutch is intended to re 
place ratchets, and over 
It is particular], 
for converting alternating 
motion, either reciprocating or rotary 


ae 


‘“no-backs,” 


running cCoupings. 


designed 


into one-way movement. Drive ma 
be through either the outer ring or the 
hub at the center. The clutches range 


sat t 
shaft SIZ S 


trom 4- to 4-in. 
range in torque 


and 


from 204 to 124.80 


Master 
Explosion-Resisting 
Motor and Switch 

COMBINATION of 


[ al explosi 
resisting 


motor a switch im. one 


unit by The Master EI] 


l Jectric Con 
pany, Dayton, Ohio, eliminates the 
hazard of extra wiring, piping, 
splicing required by the usual 
lation of a 
larly 


11st i] 
separate switch, particu 


y where explosive v: FS a 
present. [he motor leads are broug! 
out through the motor frame to pet 
mut the 


removal ot both end covet 


the seal. TI 


motor Is Of moisture-proof constru 


without disturbing 


tion and has quict Operation, higl 


starting torque, and 
Phe unit 


ler horizontal or 


large overloa 
capacity. Is designed fi 
vertical sha 


ration 


and 1s 


stutable for ust 
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wherever the surrounding atmosphere 
may inflammable. It is available 
in sizes from } to 4 hp., in repulsion- 
induction, polyphase, and d.c. models, 


ll of which are interchangeable as 
to external dimensions. 


be 


Stearns 
Multiple-Disk 
Magnetic Clutch 
\RGE-SIZE 
netic clutches of compact design ar 
being placed on the market by The 
\lagnetic Company. 


“Stearns” 


multiple-disk mag 


Manutacturing 


Milwaukee, Wis. These 


NT LANAL 


SRN 





ADJUSTMENTS 


lutches eliminate cumbersome. bulk. 
high cost, difficulty of alignment, and 
other difficulties associated with large- 
clutches. They 


he TSC] OWe!T, 


1Z€ provide mani- 
pull-out 
torque, smooth acceleration, and low 


aintenance 


mum large 
cost. 

\ typical clutch is illustrated. This 
lutch is 24 in. in diameter and pro- 


des over 6,500 ft.-lb. pull-out 
torque. The large friction lining 
rovides for low pressure and long 
Daun-Walter 
Adjustable-W ick 

Oil-Feed Unit 

\N ADJUSTABLE-wick | oil-feed 


iit has been placed on the market 
by the Daun-Walter Company, 508 
North Water St., Milwaukee, Wis. 
for supplying oil to various types of 
bearings. This unit is available with 
a reserve supply of 4 pint to 


? gals. 





3 FRICTION RINGS 





The equipment has no moving parts 
and provides a ] 


control over the (| 


MOSITIVE continuous 


antityv Of ol ted t 








It consists of two « 


each bearing 
ments, the “ID-\W” constant-level « 
control and the D-W adjustable-wicl 
oil-feed n 


ultiple unit or wick box 

Phe wick box is of 
cast aluminum witl \ 
removable cover and is 
miacle to have +, Ss ) 

nang 12 outlets. The 

/ contal outlets on eithe 

/ side of the box « 
the hook 1] O 
other wick units whe 
located on the sat 
le vel Pro S10] 
made tor adjust 
height O| the tur 
down of ea VK 
loop, whi Ar 
mines the quantity 
oil fed by the wicl 
The level of the oil 1 
the wick chamber 
stationary, \ mini 


] 


uM oil fee ( 


it four 
drops per hour can be maintained 
Capillary attraction draws the oil 

over the loop against gravity. so that 
the higher t 
This permits adjusting the feed 


he loop the less oil is fed 


Fansteel 
Tungsten Products 
BARS, 


salts of tungsten are 
the 
Ine . 


sheets, wire, powder, and 


now obtainable 
lansteel Products ¢ 
) North Chicago, I] 

company been manufacturin 
tungsten 1914, but it 
furnishing pure tungsten metal in 


from om 


any, The 
has 
since is 


NOW 


commercial forms for general pur 
poses, whereas formerly it was sold 
only in the form of finished electrical 
contact points. In the reduction 


process, tungsten powder 99.5 per 
cent pure is obtained. The finished 
product is verv workable and ductile. 
Tungsten has the 
point of the metals. 


highest melting 


Howell 
Types EKCL and EKBB 
Inclosed Motors 


KC) ¢ 


Howell 


Howell 


CaAld ¢ 





llowell 


ic 


lectric 
Mic] 
i ind 


Cr tota 


LOsSe’ 


he polyphase 


CONSTI 
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‘ 
Motor for Class 
VC re tt 
ond with the | 
i r\ require! ( 
SCT VICE Phe ‘ 
( also of Squ ( 
d are of the cor 


‘**Production” 


Motorized Speed Reducer 


With Two Shaft Extensions 
L\N\ 


ers 


ot 


Wan 


bey 
011111) 
I jUulpmi¢ 


Ohio, ca 


te 


1 


last 
naed a 


1 
eed Ol 





Inclosed I 








(.roup DT 


the motorized 
utactured by the 
nt Company 

n be supplied w 


t both ends 


1 


qaiilerent 


] 


( 
Lheis¢ 
7 
|} ; 
I 
( 
re 
( 
surat 
Wi 
, 





in-Cooled 


ecutions 
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speed reducer Consists of a stan 


or special polyphase induction 
otor, mounted integral with spur, 


cal, 


planetary, or bevel gears in 
oil-tight casing. Shaft speeds may 
nge from 20 to 875 rpm. With 
peed reducer at one end only, the 
opposite shaft would have 
polyphase motor speeds, 


standard 


as specitied 


Edmunnds 
Flexible Coupling 


FORSIONAL resilience is provided 
in the Edmunnds flexible coupling, 
nnounced ly the Crocker-Wheeler 
Ilectric Manufacturing Company, 
\mpere, N. J., by using rubber balls. 
(he coupling also takes care of vari 
ous forms of misalignment and shock. 
\s shown in the illustration of the 
lisassembled coupling, the flange halt 
has six cylindrical pockets, all parallel 
to the shaft and a circular groove in 
the spaces between the pockets. The 
other half, the spider, has six pro 
jecting lugs between which are placed 
the rubber balls that absorb the shock. 
When the two half couplings are in 
place the balls Occupy the pockets in 
the flange and, 

transmitted 
spider half the balls 
respondingly, and these provide the 
resihence needed for shock absorp- 


Varies, 


squeeze Cor- 


tion. With this arrangement all the 





Views of Flexible 


Coupling, showing the remov- 


Kdmunnds 


uble cover 
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as the torque to be 
the lugs on the 
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balls are under compression in either 
direction of 

Phe ) for ex 
amination or renewal by first taking 
otf the ec the holes in the 
spider half, and then pushing out the 
balls by means of a rod, 
through the small holes in the flange 
halt his makes possible the re 
moval of balls without disturbing the 
machine or either half coupling. 
Wear and tear can be localized in the 


balls, 


rotation. 
balls may be removed 


ver over 


passed 


and thus increased life and re- 


duced maintenance charges are ob- 
tained. An additional teature 1s that 


by removing the rubber the 
motor or other driving mechanism can 
he disconnected from the load. This 
is often useful for testing purposes 

The Edmunnds flexible coupling 1s 
made in a range of shaft sizes from 
the No. 4 with a 4-in. bore to the 
No. 31 with a 3Z-in. bore. The first 
will transmit 3 hp. per 100 r.p.m., 
and the second, 35 hp. per 100 r.p.m. 


balls, 


\ 


It is possible to have a larger bore in 
the flange half that h: 


}! ckets, 


is the cylindrical 


Rockwood 
Short-Center 
Flat Belt Drive 


SHORT-CENTER flat belt drives in 
sizes from 1 to 50 hp. are carried in 
stock by the Rockwood Manufactur 
Company, division of General 
libre Products, Inc., 1801-2001 Eng- 
lish Ave., Indianapolis, Ind. This 
drive comprises a motor base, two 
pulleys, and a flat leather belt. Stock 
drives are designed for polyphase, 60- 
cycle, a.c. motors of any make. 


ing 


This compact drive differs from 
other drives, in that the motor is 
mounted on a_ free-swinging pivot. 
The weight of the motor maintains 





Disussembled view 


employs rubber balls as the shock 


absorbing 


of Edmunnds Flexible Coupling, which 


component 





WEIGHT OF MOTOR 





MOTOR PIVOTS HERE 


Illustrating how the weight of 


the motor maintains uniform belt 


tension in the Rockwood drive 


Standard base for the Rockwood 
short-Center, Flat Belt Drive, 
made in six standard sizes 


uniform belt tension at all times at 

is unchanged by belt stretch or by 
centrifugal force. Thus, uniform bel 
tension assures constant pull and cor 

stant speed. 

The mounted on 
floor, wall, or ceiling to drive a sing 
machine or a lineshaft. The only r 
striction for any application is tl 
the driven shaft shall not be low 
than the motor shaft. All-metal cor 
struction is used for the base 
simple adjustments are required fo 
motor size, pulley alignment, and he! 
length. eliminates t! 
need for the usual motor rails. S 





base may be 


The design 


standard sizes cover requirements { 
motors from 1 to 50 hp. 


“Hygrade”’ 
Leakproof, Vertical, 
Worm Gear Speed Reducer 


LIne \K PROOF construction is a 
ture of the vertical worm gear spe« 
reducers placed on the market by 
Foote Bros. Gear & Machine C 
pany, 111 North Canal St., Chicas 
Ill. The leakproof feature is inco! 
porated in any of the standard vert 


cal “Hygrade” units at a small add : 
tional cost. a 
Referring to the cross-section, th f. 


bronze worm gear ring A is presse “| 
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“*Hygrade” Leakproot Vertical 


which is” the 


with 


speed Reducer, 


standard model leakproof 


feature added 


na splined hollow steel center / and 
is held rigid by two flat ball thrust 


hearings C. This assembly is mounted 
), and the 
hollow center is securely fastened to 
the vertical shaft at the upper part 
of the reducer, thus forming a cavity 
helow this point for nearly four-fifths 
of the entire length of the shaft. In 
this space is placed a tube E, which is 
sealed and fastened to the lower part 
of the reducer, from whence it ex- 
tends upward to a point well above 
the oil level. At the top the opening 

tf the tube is covered by the 
center Bb. This prevents oil from 
leaking out and forms two chambers. 


n the bronze bearings 


steel 


one in which the worm gear operates 
and the other in which the vertical 
shaft rotates free from oil. <A large, 
heavy stuffing box is bolted securely 
to the drive shaft housing to prevent 
leakage of oil around this shaft. 





























Cross-section of “Hygrade”’ Leak- 

proof Vertical Speed Reducer, 

showing oil is prevented 

from out at the driven 

shaft extension by means of the 
inner sleeve 


how 
seeping 


Rawson 
Automatic-Starting 
Flexible Coupling and Clutch 


CENTRIFUGAL action is the fun 
damental principle of 
starter 


the Rawso: 


automatic and flexible cou 
pling announced by The Washburn 
\\ orcester Polytechnic In 
stitute, Worcester, Mass. The devic« 


consists of 


1 
Shops, 


iron members, 
one attached to the driving shaft and 
the other to shaft. be 

tween the driving and driven mem 
inserted floating 
of brake lining 

with lead, a sufficient amount ot lead 
being used to give the required pres 
sure on the friction 
carrying the load. 
lowed 


two cast 


the driven 


bers are segments 


made reinforced 


surfaces for 
Clearance 1s al 
the driving and 
driven members and also between the 
floating friction surfaces 
With the application 
CC ntrifugal force begins to act on thi 


between 


of power. 
There is suffi 
cient lag, however, to allow the driv 
ving member to come to full speed 
before centrifugal pressure takes 
etfect on the driven member and, in 


outer set of linings. 





addition, the design is such that the 
centrifugal action on the driving side 


is never greater than the motor 
rating. 

In starting a load with a clutch 
capacity for only the rated power 
of motor, some time would be re 
quired and considerable heat might 


be generated. In order to overcome 
this objection and to give sufficient 
overload capacity, a second set of 
centrifugal friction linings is intro 
duced on the driven side, thus giving 
an auxiliary source of driving. This 
auxiliary power can be made in any 


amount desired, varying with the 
type of load and the overload re 
quirements. 


This starter is usually applied to 
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operate in ell 


I 
tical position 
yf rotation. 


antages Ol 
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and reduces weat 
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© both driving and driven units 
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Oil Burner Equipment 
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Electric 


General CR2990-Al 


manufactured for 


ry pe 
Thermostat 
Heat 


Penn 


Control Corporation. Left— 


front view. Right—cover removed 

able in standard ratings from 4 
to 3 hp., and are applicable to burn- 
ers requiring exceptionally — high 


The polyphase and 
available in all stand 


tarting torques 


motors are 
ratings, and with characteristics 
pernut interchangeability with any 

of the single-phase motors. 

Ihe while manufactured 
hy General Electric Company, is mar 
lketed by the Penn. Heat Control Cor 
poration, Philadelphia, Pa. The main 


control, 


panel embodies several features. 
\utomatic re-cycling starting causes 
the burner to try to start four times 
in succession. At the end of each 
trial, the oil is shut off and any oil 


1 


irs are scavenged out of the com 
bustion chamber before another trial 
is attempted. As soon as the burner 

running, the flame detector by 

es the re-cvcling mechanism and 
le operation 
he second feature is electric timing 
an electric clock with a 

The time settings 
ial are readily adjusted. 


becomes continuous 
means of 


hour chal 


} 


on 


control is also available with- 


the automatic timing, thereby 
erating the burner to maintain a 
temperature throughout the 

nd night The thermostat 1s 
ind compact lor the time 
it consists of two blades, one 
t house temperature 

thre and the other operat- 

he meht lwo models of 
emperature ther stats ire 

e Tol ting down the LY 
Is In case unburned oil 1s being 
ted into the combustion cham- 
One model designed for mount- 
the stack consists of a bi-metal 
. operatu 1 sensitive contact 
ly Phe other device consists 
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of a sensitive contact operated by the 
litterential between a 


and a_high- 


cXpansion — ¢ 


fused quartz element 
This de 


flame and 


temperature alloy element. 
vice 18 mounted near tly 


fast operatio1 


Vives 


“Victron” 
Molding Compound 


HIGH electrical insulating and water 
proof qualities are features of “Vic 
tron,” a thermoplastic mold: ( 


pout 
of the United 
pany, P marketed 
through a subsidiary, the Naugatucl 
Chemical Company, 1790 Broadway. 
New York, N. Y. The material falls 
within the class of the styrol plas 
being 


id developed in 
| om 


assalc 


ICS, classed as a compound 
that is When 
molded it trans 
parent solid which may be colored to 
any compounded 
with fillers. It is not brittle and may 
be machined without difficulty. 
Dielectric Victron 1s 
517 volts obtained 
test thick. The 
factor is 0.03 and the dielectric con 
stant 2.96 


chemically inert. 


forms a colorless, 


shade desired or 


strength of 
per mil, 
piece }-in. 


s 


with a 
} wer 


When placed in a mag 


netic field of high frequency, the 
material does not burn. Suitable 


tubes, rods, 
the addition 
Non-absorption of water 


insulating 
or sheets is obtained by 
of fillers. 
is another quality adapting the mate- 
rial to \fter 
merging a specimen in water for 82 


stiffness for 


electrical uses sub 


hours at 25 deg. C.. the water absorp 
tion was found to be zero. 

Molding 
for Victron are 
to low cost 


Che 


temperatures and pres 


sures low, pointing 
for quantity production. 
temperature required 


ranges 


from 120-140 deg. C.. and the pres 
: g 23 Pe : 

sure trol JUY-9OU TD. =per sq.in. 
oe ; — 
(other properties are Specinc grav 
itv. 1.06: hardness on Moh. scale, 
transverse s netl 7 QOOO-8,000 Ib. 
per sq Sle renetl 3,300 
$ OOO |] ‘ eflection unde 
load 5.0) K ( () TR 4 
ind cor ( Pa S } () EM WM ID 
+? Der ( 

) 1 


s desire \utogenous sin li 
ings To! ( i ta <S can be made, s Ce 
the joints can be cemented with 
solution of the compound and heated 
until = the aterial flows etl 


\lcohol, 
inorganic bases have no etfect o1 
plastic. Its solvents are 

toluol, ethyl-dichloride, carl 


moderately strong acids, at 

benz 
yon tetr 
butvl acetate, and ethvl a 


tate, and the organic bases. In add 
tion, the material can be placed 
solution and sprayed. For this put 
pos the lacquer 1s made in tw 
OTa ( C as 1 lere l 1 

ot] S =} 


PUBLICATIONS 


FOR THE ENGINEER'S LIBRARY 


ELECTRICAL EQUIPMENT. ‘The | 
dit Electrical Manufacturing Corpot 
tion, Hyde Park Station, Boston, Ma 
ha Industrial Control Catalo 
No. 5016 on circuit breakers and mot 


s issued 


starters ot the air and oil types 
also on service switches. 
FIBRE. the Continental Diamo1 


libre Co., Newark, Del., is distributing 
a comprehensive catalog on vulcaniz 
fibre, discussing the manufacture, ma 
thining, applications, 
fications and useful tables. 

[LACOUER. Phe Hilo Varnish Cor 
poration, Marcy & Flushing Aves 
Brooklyn, N. Y., has issued bulletin No 
11 entitled “Hilo Lacquer,” which is 
the third edition. Information is given 
on choosing lacquer, preparation ot 
metal surfaces, processes of applicatior 
and systems to be employed. 


Movrors The Wagner Electr 
Corporation, 6400 9 Plymouth \ve 
Mo., is distributing bulleti 
169, which discusses the mechanical ar 
electrical characteristics of slip ring 


( and giving spec 


St. Louts, 


motors, the four different types, and 
their speed-torque characteristics. 
SrEED Repucers. The Horsburg! 
Scott Co., Cleveland, Ohio, 1s distril 
ing ircular deseribing small wot 
or ed reducers and_ listing 1 
h er ratings and dimension 
SPEED REDUCERS The D. O. J 
Manutacturine Co., 1114 W M 
ot Chicago, Ill. now has avat 
No. 135 heavy-duty 
U1 overin re 
( a eke 
0 A s an 
S S HH ‘e 
( 103) Richi LS Bos 
ir Pretet ds 


VALVES. The American Car & 


-~— 4% \ T 
dry Co., 5718 Russell St., Detroit, 
has issued Catalog No. 1 on 
Milliken valves, giving a complet 


oOsition of this new 
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Plastic Molding Materials 


Characteristics and Uses 


1 TT with a hardener, is the oldest 
echnanical parts ) hermeo Ot 
plastics. or those that are worked 4d best known of the so-called 


mder heat and can be reworked “plastics.” Within the last few + claim 


i et ) general classes plas Celluloid, or cellulose nitrate 
tics are now used lel 
al 
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vy reapplication « eet a. 71 
a ery years, however, many other plas- = | 
CIS¢ acetate, SOL under trace go 7 . ; . 1] Css | 
names such as Lumarth. and &% em® spulietic vesius have cha: ae i ; 
') Thermo-setting, or thos been developed for mechanical 0 give greater flexibilit | | 
t-] 4 “saad ee ‘ LA. | Lat +} | 
sin Ape apnea ne? and electrical parts. These have rer ser ; 
heat, or heat and pressure, and , ; ; sheared or puncli ( 
cannot again be melted, softened, varied mechanical and electrical  tahje oil. glycerol. o wl 
or reworked. The most familiar characteristics, and the designer resin may be incorporat th 
= these 1s the phenol-formald today must be as familiar with ““\ ~ ee een _— 
hvde resinoids sold under trade : ’ vreater electrical insulatior cle 
names such as. Bakelite. The them as he is with the metals sired ground mica may be use 
more usual of the plastics for as the filler, as in Micalex. Whe 
mechanical use will be described here, but no attempt heat-resistance is wanted the filler may sometimes 1]v 
is made here to cover the cold-molding materials, o1 isbestos. It can thus be seen that a wide variety of 
those made up with a pitch, or similar bond characteristics can be expected in the final produ 
lepending upon the method of manufacture ever 
Phenolic resins. These are usually products made with the same base material. The phenol-formalce 
by the chemical reaction of phenol (carbolic acid) hyde molding materials are marketed under such tra 
and formalin (formaldehyde solution). The product names as Bakelite, Durez, Durite, Catalin nN 
is a resinous substance, which when mixed witha filler Revnolite 
of wood flour, mica, asbestos, or other material, 1s The phenol resinoids may also be impregnat nt 
molded under heat and pressure in dies into such parts paper or fabric and compressed into sheet r 
as electrical insulators, clock cases, handles, auto blocks, or rods, which are machinable and easily fab 
mobile steering wheels, and ornamental products. Thi cated into many kinds of articles. These have highet 
color is a light amber, but by adding pigments or dves — tensile strength than the products molded of — the 
any color except pure white and pastel shades can be powdered material. Silent gears and pinion eno 
obtained. The molding material is marketed in pow largely made of the laminated molded = matet 
der, “pills,” and other forms, in which the chemical Other typical articles made of laminated phenol res 
reaction has been only partly carried out. Once this oids are fan blades, trays, electrical panels, meter cas 
reaction has been finally accomplished in the molds and drawn parts. The physical characteristi 
under a temperature of about 350 deg. F. and a pres laminated material depends to a large extent { 
sure of 2,000 Ib. per sq.in., the molded product is material used as fillet For smooth-surt 
hard, insoluble, and very resistant. It can be ma »roducts, such as small pinions, a tine grad | 
hined only with difficulty with tungsten-carbide tools may be used, while for larget 
Che filler of wood flour 1s incorporated to make thi mav be emplove (One commet mate 
product more economical, and also to toughen it and vears has tensile streneth of from &.500 
nake it less britth The molded material has higl Ib. per sq.in.. ai compressive LO 
ectrical resistance, and for that reason has be er sq | ti ( 
1uch used for switch parts, and telephone and radi sucl track names s Bake \] 
irts The phvsical characteristics of the molde lextolite. Celeror 
aterial depends largely upon the tvpe and quantit emploved witl 
t filler employed, and also somewhat upon the met! or the phe: 
l of manutacturs \ typical molded material witl wnilar plasti Furfu | 
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Plastic Molding Materials 


Characteristics and Uses 








Urea resins. | will condense with tormalde- 
hyde in much the same manner as phenol to torm 
resinoids suitable for molding into mechanical prod- 
ucts. The urea resinoids are newer than the phenol 
materials, and their use has grown rapidly in the 
past two or three years. They are of two types, those 
made with urea and those with thio-urea, the latter 
incorporating sulphur. The chief points of differ- 
ence between the urea and the phenol resins are lighter 
color and greater hardness. Thev were used first 
for plates and dishes because of the light translucent 
colors that were possible, and because of their “un 
breakable” quality even with great hardness. Latel\ 
they have been used for mechanical parts where orna- 
mental color effects are important, such as for clock 
cases, and they have been proposed for such uses as 
commercial scale frames where a pure white color 
is desired. In general the other mechanical and elec- 
trical characteristics are very similar to those of the 
phenol molding materials. One product, used widely 
for dishes, has a specific gravity of 1.49, and a tensile 
strength of 5,000 to 6,000 lb. per sq.in. Both the 
weight and the strength, however, will vary with the 
type and quality of filler employed. Typical mold 
ing materials of the urea group are Beetle, Aldur, 
and Unyte. The urea resins are also used for 1m- 
pregnating fabric and paper for making laminated 
molding materials for uses similar to those of the 
laminated phenol products. 


rea 


Phthalic anhydride resins. Glycerol, commonly 
known as glycerin, is condensed with phthalic anhy 
dride to form synthetic resins which are used for 
molding in the same manner as the phenol resins. 
They are known under the name of Glyptal, and are 
used either directly with fillers for molding various 
articles, or as resins for impregnating fabric or paper 
to make gears and other laminated products. Glyptal 
resins have high binding power, and they will also 
withstand somewhat higher temperatures than the 
phenol resins, or about 300 deg. C. 

Other synthetic resins with varied characteristics 
are produced with other chemicals. Typical ones are 
Victron and Vinylite, which are made of styrol and 
The vinyl-acetate resin is thermo 
softer and clear in color, finding us 


of vinvl-acetate. 
plastic, 
these qualities are wanted. 


where 


Casein plastics. The plastic molding material mad 
hy the action of formaldehyde on casein has beet 


known since 1&&5 
under trade names such as Erinoid, and Colasta, anc 
they are of the thermo-plastic class. Casein plastics 
are furnished in sheets, rods and tubes. and are easily 
formed under heat and pressure. | 
perature and pressure than used the thermo 
setting resins will serve for molding, and they 
can be again and again softened by heat continued 
drawing or bending operations can be performed ot 
parts of them. The casein plastics are softer and less 
water-resistant than the phenol and urea types, how- 
ever, and are not suitable for mechanical parts where 
hardness and permanent form are required. The 
greatest usefulness of casein plastics is in the field 
of ornamental articles. As casein is a milk product 
the supply of the raw material is limited, but the 
plastics have found important application because of 
the ease of working and the susceptibility for taking 
beautiful coloring with dyes. They are not inflam- 
mable like the nitro-cellulose materials. Casein plas 
tics are very good electrical insulators. The tensil 
strength is given as 7,600 lb. per sq.in. Unlike th 
phenol-formaldehyde resins, they will not withstand 
the action of alkalis or ; 


he casein plastics are markete 


1 
i 
] 
i 


Much lower tem 
for 


strong acids. 
Pyroxylin plastics. These materials are availabl 
in sheets, rods, and tubes, and can be molded easily 
with heat and pressure in a similar manner to thx 
casein plastics. They are composed in general of 
nitro-cellulose with camphor. The latter hardens the 
material and makes it less inflammable. Because of 
cold flow they are not as suitable for mechanical and 
electrical parts as the plastics of the thermo-setting 
class, but they are widely used where their fine colora 
tion and toughness make them suitable 
also employed for non-shattering glass. 


Thev are 
Pyroxylin 
plastics are marketed under trade names such as Cel 
luloid, Amerith, and Pyralin. The material is color 
less, but can be dyed to any color. The tensile strength 
of nitro-cellulose plastics ranges from 4,500 to 8,500 
lb. per sq.in., depending upon the amount of filler, and 
the specific gravity is from 1.35 to 1.60. The dielectric 
strength is in general about the same as that of th 
phenol compounds. 


in 
p 


ne on 


rticle de 


2 of the 


scriptive of cellulose acetate plastics appeared 
February number of Product Engineering, and 
resinoids on p. 110 of the March number. Hard 
molding was described on p. 458 of the Octobe? 


ileanized fibe 


( 
7 
urea 
‘ubber for 
1930, 2 on hard 1 


the Se ptember, 1930, numobe 


imber, and an article appeared 
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